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PROCEEDINGS OF THE FIRST ANNUAL^SESSION OF HM 
ACADEMY OF AGRICULTURAL SCIENCES’ HELD. ON 
22ND AUGUST 1960 AT THE AGRICULTURAL COLLEGE 
AND RESEARCH INSTITUTE, COIMBATORE. 


The First Annual Session of the Academy of Agricultural Sciences was 
inaugurated by the Hon'ble M. Bhakihavatsalam, Minister for Home and 
Agriculture, Government of Madras. Shri N. R. BHAT, Director, Sugarcane 
Breeding Institute, Coimbatore, presided over the Conference. lt was 
attended oy scientific workers of this Institute and other otticers in 
Coimbatore and officers deputed to attend the College Day and Conference. 


Opening remarks by the Chairman of the Academy. 


Dr. S. Krishnamurthi, Dean and Additional Director of Agriculture, 


Coimbatore, welcoming the Honourable Minister, President, delegates and 
officers of the Agricultural Department said : 


it is with good deal of gratitude that I thank our Minister for Agricul- 
ture on behalf of the Academy of Agricultural Sciences for sparing the time 
to be present with us here to-day to inaugurate the new Academy of Agricul- 
tural Sciences, Coimbatore. In this connection, 1 would like only to say a few 
words on the genesis of this new Academy of Agricultural Sciences, Coimba- 
tore. As every one is aware, ever since this Institute was established more 
than 50 years ago, ib was not only a mere Agricultural College for training 
students for the B.Sc. (Ag.) Degree but from the vefy beginning, it has also 
been a Research Institute. In other words, besides teaciung work, there has 
always been intensive research work going on alongside. As our Honourable 
Minister explained yesterday in his speech, the Agricultural College and 
Research Institute, started just with Agriculture, Botany and Chemistry 
sections. In those days, the Botany section used to be called as the Economic 
Botany Section and as you are all aware, with the advancement in plant breed- 
ing and genetics, this got divided into several specialisations particularly on 
individual crops like rice, cotton, millets, pulses, ete. With the development 
of the Agricultural College and Research Institute, and its expansion of acti- 
'vities, there was no doubt a filllip to experimestal work and dissemination of 
results of research both through popular artieles and scientific publications. 
We should certainly pay our tribute to those who were responsible for estab- 
lishing traditions in this Institute and for having started the Madras Agricul- 
tural Journal as one of the chief activities of the Madras Agricultural Students’ 
Union, a very difficult task which no other institution can undertake. 
So it happens from the year 1911, within about four years of the establish- 
ment of the Institute, a monthly publication had been started to give an 
opportunity to our scintific workers to publish their results of research both 
as scientific material and as popular material. Tt is a matter of gratification 
that this Madras Agricultural Jonrnal through its succeeding attempts has 
been maintaining its tradition of continued publication and has been appear- 
ing regularly every month throughout these 47 years except during brief tem. 
porary breaks both during World War I and TI. 


Apart from that, there was another effort made in the early years to form 
an association of the Economic Biologist and for this association we had Sir 
T. S. Venkatarman and Dr. B. V. Nath and others who were the sponsors 


and real work was done by the Association of the Economic Biologists by 
bringing together the research work of the Sugarcane Breeding Institute ana 
the Agricuitural College pnder one platiorm. somehow or other, this 
association did not last very long. 


In 1950, this institute began to organize the Scientific Workers Conference 
at the time of the Annual Agricuiturai College Day and Conlercnce. ‘hat was 
meant to bring together our own research workers in one platiorm and paru- 
cularly to encourage the younger scientists working with us here to present 
their papers on origimai research. ‘Lhis has been going ou lor the last tea 
years, and the Government have been pleased to assist the Scientific Workers’ 
Conierence by giving grants tor the publication of its proceedings. Another 
activity of this Institute has been ihe conduct of the Study Group, a group 
meeting held every week during the year in which scientific and technicai 
papers are presented by our research workers here. We have had oppurtunity 
of inviting very eminent scientists from abroad whenever they happen to come 
‘here, for this study group aud we have had during this year a series of good 
scientists to meet the members of the Study group and addressing them. 


The Research Council which has been organising these study groups nad 
to review the whole situation with regard to what has been done in encourag- 
ing and promoting the research work to an even higher quality and to promote 
the exchange of ideas among the scientific workers in agricultural research. 
As it is, we have been confining these activities to our own workers in this 
State—iu this Institute ana the Regional Research Stations. It is always 
better that in such Conferences, we associate ourselves with scientific workers 
from outside atleast occasionally, so that there is a free exchange of ideas and 
so that our scientists’ work can, be critically reviewed and appraised through 
presentation by the scientists who come from outside. At the same time 
they would get an idea of the work, which we are doing in this 
institute. To promote all these objectives and help in this manner to upgrade 
the scientific research work 1n this Research Institute and all other regional 
stations, this organization namely the Academy of Agricultural Sciences has 
been established. The coming into being of this Academy would not have 
been possible but for the very sincere encouragement which was given in the 
first instance by the Director of Agriculture who thought that this was a good 
idea, and for the appreciation of.ihe objectives of this Association by the 
Secretary, Food and Agriculture and our {Honourable Minister for 
Agriculture who has never denied an opportunity for our scientific workers 
to do advanced and progressive work. That in short is the genesis of the 
Academy of Agricultural] Seience. 8 


In these modern days, opportunities for scientific workers in many fields 
to come together are becoming better and better. The opportunities and co- 
operation that we can get from internal and external organizations or bodies. 
like UNESCO, FAO and others are becoming practicable and possible. AS 
an example, I can point out to you that within about three months of my 
having gone to the Indian Agricultural Research Institute, I contacted the 
representative of the UNESCO and within about six or seven months I was in 
a position tc sponsor with the help of the UNESCO, a World Conference of 
Horticultural Seminar on fruit-breeding and the UNESCO wae kind enough 
Bo see that foreign scientists from England, U.S.A., Ceylon, Indonesia, and 
elsewhere were brought in with us in the Conference. Such opportunities are 
becoming greater and greater. I have the hope that with the encourage- 
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ment of the Government of Madras under the Leudership of the Honourable 
Minister for Agriculture who is in-charge of Agricuiture, we would receive 
both lus blessings and the blessings ot Government tor tinauciai assistance 
whenever required for such a laudable work ior tue beneat ol tue state 
Agriculture lbsel. We do accept that this organization wili ue ol sowe use 
particularly to our junior scientific workers to upgiaue their quality of work. 
I request the Honourable Minister for Agriculture to kindly inaugurate the 
Academy of Agricuitural Sciences 


Inaugural Speech by the Honourable Minister for Home and Agriculiure. 

l am indeed very happy to associate myself with the establisument of this 
Academy ol Agricultura: Sciences. 1 have great pleasure to inaugurate 
this acagemy. ‘lis academy is no doubt new but it is not altogether a new 
orpauizaiion. But when you estaplish such au Acadeiny of  Agircultural 
Sciences, lt should emphasize that you will devote particular attention to 
Bclenufic study and research reaching to the various problems contwonting 
agriculture. During my tour to Russia, I came across with a number of 
Academy of Agricuitural Sciences. ‘They are called Research Academies of 
Agricultural Sciences. ‘These academies devote themselves io scientie study 
and research and also training of students. We are indeed proud and happy 
that the strength of this Premier Coiege has been raised to 162. ln one 
Academy of Agricultural Science in Russia they were having as many as 6,200 
students and 500 farmers’ children undergoing training. In another institu- 
tion, they pointed out that there were 5,000 to 6,000 students who were 
attending classes in agriculture and an equal number being trained by corres- 
pondence. They said that with regard to admission as many as 6,000 to 7,000 
students, they have to make a selection which means more applicants come 
forward to jom the institution for similar training. I came across with 
apother institution which they called as the Union Institute of Plant. 
Industry. I saw very eminent scientists there. They had collected plants 
from India. I could see very many useful publications, buf they were all in 
Russian Language. I could see that one publication on potato which would 
be useful to us also. They told us that they would like to have contacts 
with us and others in India and that they would render all co-operation in 
extending to our country the knowledge that they had derived. 


I have listend with interest to the account which the Dean has given of 
the manner in which this Academy has come into existence. From the very 
inception, a great tradition has been built up for constructive reasearch work 
at the Agricultural College and Research Institute. As I have already 
expressed at the time of opening of the Post-Graduate Block and the inaugura- 
tion of College Day and Conference, one of my particular observations in 
Bussia was that the scientists in that country were intensely devoted to their 
work. The result of such devotion is reflected in the results of application of 
science to agriculture. Russia is a vast country, baving a variety of climates, 
regions and problems in agriculture, just as India. But by 2 proper organisa- 
tion of scientific research, Russia has achieved solutions to their many prob- 
lems. The Academy of Agricultural Sciences at Coimbatore 1s mainly intended 
to bring sicentific research in agriculture under a proper organization, to 
bring scientific workers in the several fields of agriculture under one common 
platform and to promote contacts of our scientists with scientists from outside 
the State and abroad. This is a laudable object, and I am aware of the signifi- 
cance of the ultimate impact of the work of this Academy on the. general 
standard of research in our Department of Agriculture. 
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it is generaily true in science that research for the sake of research don 
lead to immense ultimate benefit. If ail scientists were to think every time 
only of the numediate unity of vheir experimental work, neither science could 
have made headway nor great fundamental discoveries could have been 
possible. Therefore I do agree that all scientists must be given an 
opportunity to take up fundamental research in their own tields so as io 
encourage building up of knowledge step after step. This is the reason 
why there has been a recommendation made by the Food Production 
Comauttee of which 1 was the Chairman that every specialist in the 
Department of Agriculture should be given some special staff tor 
continuing certain amount of sound fundamental research. This principle 
has been accepted by the Government and it is learnt that proposals from 
the Dean and Additional Director of Agriculture for appointing Research 
Assistants under the Specialists and Heads of Sections. to help them in 
fundamental research are under the active consideration of the Government 


While this is one aspect of the scientific work in the Department of Agri- 
culture, there is another more important aspect of research which 
requires even more emphasis in the context of conditions existing in India. 
There are at present numerous concrete problems in agriculture which have 
defied solution. Moreover, when old problems have been solved, new problems 
continuously arise. Moreover in our country, the most imperative need at 
present is to raise agricultural production. It is not a question of increasing 
food production alone. This is no doubt the greatest single problem. But to 
a large extent the industries in our country are based on agricultural economy. 
In this Coimbatore City, which we call as the "Manchester of India” the 
vast textile industry depends, for its very basis of existance, on the agricultural 
erop, cotton, The same thing holds good with regard to Jarge scale industries 
in India such as the sugar factories, the tobacco industry. the plantation 
industry, the jute industry and many other industries of which you as agricul- 
tural scientists are thoroughly familiar. For all our foreign exchange which 
is most essentially required at the present fime for us to build up our heavy 
industries, we have to mainly depend for exports on agriculture and agricul- 
tural products. Thus, the economy of our country is so much tied up with 
agriculture that to accelerate the development of agriculture in all aspects, 
is a matter of life and death for the country as a whole. There may perhaps 
be some extent of land which is not cultivated at present but which could be 
brought under cultivation. However, the eventual increase in production 
which we can envisage from this addition of land is not likely to cover up 
our gap in agricultural production. The development of irrigation projects, 
large and small, is no doubt one of the most important' factors for increased 
production. While all these are important, we have to depend upon agricul- 
tural research to give a significant answer to the bulk of the problems of 
agriculture. Many pests and diseases still damage our crops, often making 
every other effort towards growing profitable crops futile. I am no doubt 
happy that this Department of Agriculture has been able to find methods of 
control of number of pests and diseases of numerous agricultural crops. but 
there are still many pests and diseases which have defied the efforts of our 
agricultural scientists. I am told that the group of virus diseases alone are 
today becoming a menace in the case of many food and commercial crops. 
Also the solution to infestation of several crops by nematodes has still 
now not been satisfactory. There are several fields of research work which 
are still untouched by our agricultural scientists. The Government of 


Madras have sufficient realisation of the need for giving every facility to our 
ecientific workers to be trained in advanced countries under cminent scientists. 
{t is for this reason we deputed one of our men from the Research Institute 
for the study of virology in U.S.A. and the Rockefeller Foundation nas been 
pleased to awaid handsome grants for equipping a new Virologial section 
for the Agricultural College and Research Institute at present. In the same 
manner another specialist has been deputed for the study of nematology and 
in this field also the Rockefeller Foundation has come forward to assist us 
with grants for setting up suitable laboratores. When we have sent our 
scientists abroad, I do look forward to their showing concrete results which 
would benefit the agriculturists at large A two prenged programmes which 
the Government of Madras has adopted iy intended to benefit a number of 
our scientists in this Institute, One part of the progremme is the new oppor- 
tunities which the Government have afforded by the establishment of the Post- 
Graduate Centre, for our men in the department to equip themselves for 
higher degrees such as .M.Se. and Ph.D. The Government as you are aware 
have encouraged the men of the Department who have joined the Post- 
Graduate Centre by every means, by granting them study leave, exempting 
them from tuition fees, and providing extra remunerations in tLe skape of 
monthly allowances or stipends. I do hope that these scientists whom we 
have sponsored for such training in our own Institute here will not only 
benefit themseives in their future career, but also put their shoulders to the 
wheel with their higher training, to eventually place agriculture on solid 
foundation bv their deep devotion to research. The other programme which 
the Government have adopted for a number of years now, is to encourage 
our scientists to go abroad, through several foreign aid plans such as the 
T.C.M., the Rockefeller Foundation and the Colombo Plan, etc. As T have 
already said in tbeir case also, we expect them on their return to apply them- 
selves intensely to their work after their training. . 


The Government have been sparing no pains to see that the laboratories 
at this Research Institute are well equipped. If there is any gap in the 
matter of modernising the laboratories of our Institute or in any facilities 
which are lacking for furthering agricultural research, I would always be glad 
to listen to concrete proposals and assist in the implementation of such 
proposals. 


Anv scientific work in agriculture proves its value eventually by its actual 
profitable application The sum total of achievements of our Institute here 
will be guaged eventually by the benefit which agriculture in the State 
particularly and in the country generally has derived from the findings of 
research, Every scientific investigation, therefore, should be properly pro- 
grammed, critically scrutinised, and promptly implemented SO that concrete 
results will be achieved, which can stand the fest of time. It 13s for this 
reason that a Research Council has been established in this Institute. The 
duties of the Research Council are to stand guard over the experimental wurk 
conducted in the Institute and its connected a1 experimental stations spread 
all over the State. I am glad that the Research Council has been helpful 
i: guiding the research programmes s50 that they are linked up with real 
problems of farmers. One of the ways by which the quality of scientific 
Investigations can be guaged is for the investigator to present his findings 
and observations before a scientific body whose critical appraisal will apitada 
the quality of his work. Y have listened with interest to & description of the 
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ways and means by which this Institute has been tackling this problem of 
improving the scientific work of this Institute. The Associatien of Economic 
Biologists for a time did useful service. The Annual Scientific Workers’ 
Conference conducted by the Research Council for the last 10 years has also 
promoted active scientific work. However, the Scientific Workers’ Confe- 
rence has been confining its activity to the Research work done only in the 
Agricultural College and Research Institute, here and its connected research 
stations. But in scientific work it also is necessary that fresh winds from 
outside are allowed to blow into the portals of our Institute and research 
stations. A Critical evaluation of our scientific work frequently through 
conferences by the association of agricultural scientists from outside, would 
be for the benefit of not only the Scientific Workers themselves, but for the 
agricultural research as a whole in the State. I am therefore very happy 
that the Research Council has now organized an Academy of Agricultural 
Sciences to promote measures for improving the quality of scientific work 
in our Institute and the research stations and to provide exchange of ideas 
between research workers of this State and outside. I am also glad to see 
that it is intended to hold seminars or Scientific conferences of an. All-India 
nature pertaining to agricultural research and if possible to organise once in 
a while International seminars in chosen fields of agriculturl research. In 
organizing such seminars which eventually would be useful in upgrading 
our own work in this State, I would like to assure you all that when concrete 
proposals are placed before the Government, we will be glad to consider them 
favourably. The assistance of International Organizations such as the 
UNESCO and the Food and Agricultural Organization should also be 


obtained wherever it is possible. 


Tt will be with interest that I will be watching the progress of your well 
thought out organisation, this Academy of Agricultural Sciences. 


Presidential Speech— 

Dr. N. R. Bhat, Director, Sugarcane Breeding Institute, Coimbatcre 
expressed his thankfulness for offering him to he the President of the First 
Academy of Agricultural Sciences. He selected four out of thirteen papers 
selected for the Academy. The other paper were read and presented in ihe 
monthly Academy of Agricultural Sciences meetings. 


Presentation of papers and discussions— 
o ROLE OF LEGUMES IN ROTATIONAL GROPPING OF GARDEN 
LANDS OF COIMBATORE. 
By 

Sri T. NATARAJAN, B.A., B.SC. (Ag.), Agronomist and Associate Professor 
of Agronomy. 

Sri M D. PnasHu, B.SC. (Ag), Lecturer in Agriculture. 

Sri D SUBRAMANIAN. B.SC. (Ag.), Assistant Lecturer in Agronomy. 

Gri T. SRINIVASAN, B.SC. (gi L.T. Assistant Lecturer in Agronomy 

Introduction.—Crop rotation or crop sequence is a practice well known 
in India and has been in existence from ancient times. The object of this 
agronomic practice is to secure higher productivity and income from land. 


Though.the principles involved in crop rotation practices are understood, no 
scientific data has accumulated to justify the several and varied rotation 


practices in vogue in the country. 
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When prices of any commodity rise farmers are tempted to grow that 
particular crop over and over again disregarding the usual rotations. One 
such instance 1s the continuous raising of cambodia cotton crop in the garden 
lands of Coimbatore year after year in the winter season preceded by ai: 


irrigated millet crop either summer cholam or ragi without a sufficient fallow 
period. 


The role of legumes in rotation of crops for maintaining soil fertility and 
increasing the productivity of grain crops which follow, has been stressed by 
many workers m India and abroad. Rotation experiments conducted in this 
State and elsewhere in dry lands indicate that cereals following legumes do 
better than when they follow cereals. Rotation experiments are few and 
fewer stili are rotation experiments conducted under garden land conditions 


Acharya, etal (1952), in an experiment on rotation at the Indian Agricul- 
tural Research Institute, Delhi found that when berseem was grown in rota 
tion with cowpea and wheat, yields of wheat were higher after berseem raised 
adequately manured with superphosphate. In another series of experiments 
at Indian Agricultural Kesearch Institute, Bains (1957) recorded that fertiliz- 
ing the legume crop in the rotation with phosphate alone or phosphate with 
nitrogen, increased the yields of legume which in turn had a favourable 
effect on the yields of subsequent unmanured crops in the rotation. Appli- 
cation of super phosphte at 20 lb. Pa. Der acre to the previous crop of 
Jowar, redgram and groundnut, increased the, kapas yield of succeeding 
cotton crop at Indore. In rotational trials with Cambodia cotton at Cotton 
Breeding Station, Coimbatore, higher yields of cotton were got when it was 
rotated with groundnut, sunnhemp or including a summer failow. 


Materials and methods.—With the object of studying the effect of two 
different rotations, one including a legume and the other without, on the 
productivity and soil fertility in the garden lands of Coimbatore, an experi- 
ment was laid out in 1954, in fields No. 52 A and 52 B of the Central Farm, 
Coimbatore. The following are the particulars of the rotation treatments 
adopted :— 


Rotation I—(Less intensive legume rotation)— 


Summer cholam .. T March—July. 

Irrigated cotton Fi September—March. 

Ragi Sp - T June—Septem ber. 

Green manure (Sesbania October—January. 
speciosa), 


Rotation II—(Intensive rotation)— 


Summer eholam  .. T March—July. 
Irrigated cotton .. wi September—March. 
Ragi - - de April—A ugust. 
Irrigated cotton ` - September—March. 


The more intensive cropping in Rotation II is compared wth the less 
intensive Rotation I in all aspects. 


There were 5 treatments randomised and replicated 4 times in plots of 
3 cents each as shown below :— 
Treatment 1.—Rotation I.—All the crops excepting green manure received 
9 tons farm yard manure per acre. 
809—9..—23 
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Treatment 2.—Rotation II.—Al] the crops received 5 tons of farmyard 
manure per acre. 


Treatment 3.—Rotation 1I.—All the crops received D tons of farmyard 
manure as a basal dose and a top dressing of 25 ib. N. as ammonium sulphate. 


Treatment 4.—-Rotation 1.—The green manure crop alone received 100 Ib. 
POs per acre as super whiie tne other crops received 5 tons farmyard 
manure per acre. 


Treatment 5—Rotation 11.—All crops received 5 tons farmyard manure 
und 25 lb. DO as Super as a basal dose and a top dressing of 25 lb. of 
N. as ammonium sulphate. 


The experiment was started in 52A with Ragi (Co. 1) crop in June 1934 
while in 548, an irrigated cotton (MCU-1) was sown 1n September 1954. The 
experiment was laid out in the fields 52A and 52B to have Loth the phases of 
the two year rotation in the same year to offset seasonal effects. 


: Results.—The first cycle of rotation was completed in the first series in 
Field 524 by Apri 1956 and im the second series in Field No. 52B by 
August 1956. The monetary values of the crops in the two rotations were 
statistically analysed and it was found in the 2nd series, the iuteusive 
rotation, i.e., Rotation H gave significantly higher monetary value than Rota- 
ior I, there being no differences between the different treatments of the 
same rotation. 


The 2nd cycle was completed in 1958 April in I series and Juiy 1958 
fu II series. The differences in the monetary values of the two rotations 
were not significant. 


The third cycle was completed in the first series in April 1960 with an 
irrigated cotton and in the second series in July 1960 with summer cholam. 
The first series results did not show any significant differences. In the second 
series, the intensive rotation, i.e., Rotation II gave significantly higher mone- 
tary value than the Rotation I. In the Rotation II plots, those which received 
fertilizers gave significantly higher monetary value than those which received 
only farmyard manure as a basal dose. Regarding Rotation I, the differences 
between the two treatments were not significant. But the treatment 4 where 
the yreen manure received 100 lb. P Os per acre was found to be on 
par with the treatment II, the plot which did not receive any fertilizer in the 
intensive rotation. The results are furnished in Table I appended. 


~ Discussion of resulis.—The monetary value of a rotation depends upon 
the yields oi individual crops and also the residual effects of one crop on tbe 
other. Yield data of the individual crops were analysed for she different 
raanurial levels and rotational effect. 


Summer Cholam.—This crop follows green manure in Rotation 1 and 
can be sown in proper time, i.e., Ist week of March. In the IInd rotation, 
if follows irrigated cotton and the sowing could be done onlv 3 or « weeks 
later. The differences in grain yield were significantly higher in favour 
Rotation I, in 4 out of 6 seasons, while the straw yields were significantly mote 
in the II rotation. This indicates that seasonal factors have a decisive influ 


ence on grain yields. The average grain and straw yields for 6 seasons afé 
furnished in Table IT appended. ; K DT 
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Cotton.—This follows sorghum in the I year in both rotations but in the 
second year it follows ragi in the 1I rotation only while a green manure is 
aed in the I rotation m, the same season. Yield differences of kapas were 
signifieant only in one season in the second series, when the vields ut Rota- 
tion L plots were significantly higher than those of kotation IL. Cotton 
following ragi is sown only 3 or 4 weeks later than first week ot Septemper 
which 1s the usual best season for winter cambodia in Coimbatore and yield 
of kapas in the case of cotton atter ragi was appreciably less than when it 
followed sorgnum. Average yieids of Cotton for 6 seasons are turnished in 
‘able II appended. 


1íagi.—Yield differences of ragi were significant only in one season when 
both grain and straw yields of Rotation lI, were significantly higher than: 
Rotation I. Treatment No. 4 of the First Rotation, where the green manure 
received 100 Ib. P0; was on par with treatment of 2 of Rotation 1l, the 
unfeitibzed plot, in respect of grain and on par with treatments 5 and 2 in 
respect of straw. The average ragi yields for 6 seasons are furnished in 
Table II appended. 


Green Manure (Sesbania speciosa).—The yield of green matter from plots 
receiving super was always greater than unmanured plots, though not signi- 
ficant. Sesbania yields are given in Table II appended. 


So far three cycles of rotations have been completed. The monetary value 
of the intensive rotation was significantly higher than the less intensive rota- 
tion only in the first and third cycles of the second series. Further, the 
yields of ragi and cotton in the plots of trestment' 4, where the green manure 
received 100 lb. Pz O4 , were higher than the unferclized plots of both 
the rotation and sometimes even on par with the fertilized plots of the inten- 
sive rotation. This confirms the results of research elsewhere in lndia, that 
the fertilization of the legume crop in the rotation has a favourable effect on 
the yields of subsequent unmanured crops. Application of fertilizers to the 
green manure crop itself or to the succeeding grain and cash crops as is done 
in the intensive rotation, may result in higher yields of crops and also more 
effectively maintain the soil fertility in the long run: This requires confirma- 
tion by further continuance of the experiment with suitable modifications. 


Summary and conclusions.—A rotation experiment in the garden lands of 
Coitnlatore with two types of two-year rotations, one less-intencive includ- 
ing a legume, namely, cholam, cotton, ragi, followed by green manure as 
followed by Central Farm, Coimbatore and another. an intensive tvpe with 
four crops, viz., cholam, cotton, ragi and cotton, as practised bv most farmers 
was conducted for a period of six years. The results indicate that the mone- 
tary value of the produce obtained in the intensive rotation was significantly 
higher in the 1st and third eveles while both were on par in the second cvele 
of rotation. The green manure crop which received 100 Th. P20; in & 
rotation produced not only higher vields of green matter but increased the 
vields of the succeeding crops in the two vear rotation. Over long vears 


inclusion of legume helps to keep up soil fertility. 


Acknowledqment.—The experiment was initiated as a Three-vear Pro- 
gramme of work bv Sri P. A. Venkateswara Iver when he was Agronomist 
and Professor of Agriculture. Agricultural College, Coimbatore. The authors 
acknowledge the help of other workers in the section who were connected 


With the experiment over a series of years. 
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TABLE T. 


Monetary value from a 3 cent plot in two years. 


Ist SERIES., 
I Cycle. TI Cyele. 111 Cycle. 
"FTC oO eens ae eee 
Hotctton. Treat- Mone- Percent- Mone- Percent- Mone- ` Percsnt- 
ment. tary age tary age tary age 
vglue. on value. on value. on 
G.M, ER? G.M, 
(1) (3) (3) (4) (5) (6) (7) (8). 
Rot. 1 

E 36:88 99:4 24°82 92-9 37°97 93:5 
IV 37°13 100-1 26:28 98:3 37:81 93:1 
Rot. D II 36:94 99-6 25°67 96:0 41-46 1020 
UI 37°44 100:9 29°02 108°6 42°59 104°9 
v 37°15 100°2 38:03 104°9 43°39 100:8 
General mean a" 37°09 100°0 26°73 100-0 40°83 1060 

Significant or not SA Xo. No, No, 

II Serres. 
‘Rot. I 

1 23-81 74] 32°63 98:1 25.69 704 
IV 24°56 76*5 34°65 — 1042 80-22 ga? 
Rot. II II 35°63 110-9 82:19 96:8 39°85 109°! 
Hi 39°19 122-0 34°29 103-1 42-86 116°9 
v 37°44 116°6 32-565 979 44°16 120:9 
Generali Mean - 32°12 100*0 33°26 100-0 36°51 100°0 

Significant or not oe Yes, No. Yes. 

“itical Difference ee 3:357 ae 3:67 


Qonclusion 3, 5, d 4, L. ae 5, 3, » I 
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TABLA il. 


Average acre yields of crops—cont. 
(Six seasons) 
Besbania 
Treai- Summer ` Cotton 


ot Bagi Cotton epeciosg 
ment. eholam. (Irvigated) (Irrigated). (Irrigated) (Green 
kapat. kapas. manure). 
Rot. d eg D 1620-4 1085°5 2151:2 20976°9 
grain grain l 
51094 56085 
araw. straw. 
Rot. 1 a e IV 15392 1124°4 2393.4 22095.0 
Grain grain 
5047-7 6026-0 
straw. straw. 
Rot... H 67799 1005°7 2371-0 6606 
ain grain 
8171 581938 
straw. straw. 
Rot... pany 7124. 1066:2 2643°3 644.7 
grain grain 
5679-4 71121 
BLrSW ` atraw. 
Rot. II ee - v 749-9 1036-7 $548:9 701*6 
grain grain 
65799 6479-9 
straw ettaw 


N.B.—The yields of cholam in Rotation II were always lower because the sowing dates 
were invariably later than in Rotation I, 


(0 ROLE OF LEGUMES IN ROTATIONAL CROPPING OF 
GARDEN LANDS OF COIMBATORE. 
BY T. NATARAJAN, M. D. PRABHU, R. SUBRAMANIAM AND T. SRINIVASAN. 
PRESENTED By: SRI M. D. PRABHU. 
Dr. N. R. Bhat, Director, Central Sugarcane Institute, Coimbatore, 
asked the following querries :— 
(1) The experiment is of a feeder type and the conclusions will not be 
sufficiently sound. ; 
(2)The growth period in the two rotations are not the same. Why 
it should be so? 
(3) Analysis is done on the basis of monetary values which is likely 
to vary with fluctuations in price. How far will such fluctuations will 
affect the differences between the two rotations? 


The author replied that the growth period has necessarily to be different 
since a green manure crop intervenes. The points raised will be borne 
in mind in our future work. The rotation is taken as a whole and hence 
the monetary value is taken. 

Sri Vasudeva Menon, Assistant Agricultural Chemist, Anaiytical Wing. 

1. How was P.O; applied? 2. What is the difference in the yields 
between the plots fertilized with phosphates and those not apphed with 
phosphates ? e 

The author replied that the yields were always greater in the case of 
crops applied with phosphate. The phosphates were always applied 2 inches 
below the surface of the soil. I 

€i C. Balasubramaniam, Agricultural Meteorologist. It is better soil 
moisture data is collected for different treatments. In all agronomic experi- 
ments the causative factors for the yield may be determined. 
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The author replied that the soil moisture will be arranged to be determined 
in future. 

Sri Kuppusamy Iyengar, Assistant in Chemistry section. Whether 
the soil was analysed betore and atter the experiments. 

The author replied that the soils betore and after the experiment ale being 
analysed and the analytica! data is not yet ready. l 

Bri Kalìyappa, P. G. trainee. The cholam crop in the two rotations: were 
at different seasons and the lower yield of the one may be due to seasonal 
changes or due to late sowing. 

The yield of crops vary due to a number of factors. Early sowings are 
‘usually better. But it cannot be said that the season of sowing alone is 
responsible for the difference in yield. Other environmental tactors may 
be also responsible. E a 

Sri S. Lakshmanan, Assistant Lecturer in Agronomy. Jt has been 
found by experience by the ryotz m Coimbatore district that a colton or any 
other cron after‘ragi or cumbu is always good in yield. Hence it 1s 
suggested that along with green manure 1n a rotation a cumbu crop may be 
introduced so that the yield ef the crop both after ragi, green manure and 
ceunbu can be compared. 

The author replied that this experiment has been designed for green 
manure and other crop like cumbu also may be tried if facilities are 
available in the future. 

Sri M. V. Jayaraman. Ryots in Coimbatore are not using leguminous 
crop. They are applying no cart loads of silt and are growing ‘lohaveo 
in the rotation after ragi. 

The experiment is only to show how far by introducing a leguminous 
crop the monetary value is increased m the long run. ence introducing 
another crop like tobacco or application of tank slt do not arise. Morc- 
over Tobacco cannot be grown under all conditions of soil and water and 
tark silt also cannot be available in all places. 

Sri Seshu Ayvar. The planning of the: experiment should be better 
planned. In rotation 1. green manure without F.Y.M. and in rotation. 
9. Green manure with 100 lb. P,O; is applied. The errors are maximised. 

These will be borne in mind and the plan rearranged in future. 

Sri Varadarajan, Lecturer in Chemistry. The title of the experiments 
ean be put in a more dramatic way putting importance on leguminous 
crops than on rotation crops. 

Since the effects on the rotation of crops is being studied the title has 
been put up like this. Any way this will be borne in mind in futnro. 

Sri G. V. Ramana, M.sc., student. In the experiment, cotton follows 
cholam and cotton follows raei in another case. Since the effects will be 
different on both cases on cotton and comparison of the yield cannot show 
the eorrect picture. 

Since effect of a legume is studied the other factors are nob given ep) 
importance. 

G) A PRELTMINARY STUDY ON SOME TREATMENTS Of 
BANANA SUCKERS PRIOR TO PT,ANTTNG 

R. Berrar GOWDER, C. M. BHakTHACATHSALU, M. C. APPATYAN AND 
S. SAwBANDAMURTII—Üentral Banana Research Station, Aduthurai, Tanjore 
district. l 
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Pug pin ii oq eds. a popular food-fruit of the millions in the 

Fact of the tot ar portant of fruis in India, occupyiug about 
ana especially in Madras, banana 
leads the rest oi the fruits, mM area covering about (9,000 acies. Whe piant 
is propagated vegetatively from its underground bulbous stem botanically 
termed ‘corm’. ‘he corm has swollen buds in the axils of the scale 
leaves which are capable of giving lise to many daughter plants called 
suckers '. ‘These suckers in course of time develop their own undereround 

stems which are amenable for easy separation trom the wether TO 
Normally sword suckers are preferred for raising new banana groves due 
to their inherent vigour. In addition, there is in vogue the practice of 
administering certain treatments to banana suckers prior to planting, in. 
order to bring about early fruiting and higher yield. The methods mainly 
recommended for adoption, are heading back or topping the pseudostem, 
drying ov stormy the suckers and smearing a thick suspension of cowdung in 
water over the corm. Naik (1949) refers to the varied practices of topping 
the suckers to three to four inches above the corm, storing for four to six 
days under shade and drying of suckers in the sun for a while after lifting, 
prior to setting out in the field. Jacob (1952) and Nayar (1954) also have 
reported the existence of such practices. Mudalivar (1956) has stated that 
suckers of Nendran are wilted for a fortnight after smearing with ash and 
& thick coating of cowdung before planting. ‘There is, however, no precise 
information or experimental evidence in support of the views expressed 
by the above workers. The purport of this investigation conducted a the 
Central Banana Research Station, Aduthurai, therefore, is to study empiri- 
cally the effects of factors like lopping and drying of pseudostem and dip- 
ping or smearing thick cowdung solution over the corm, on the final perfor- 
mance and yield of the leading commercial banana variety Poovan. 


Material and methods.—The trial was planned with the following 
treatment combinations designed on a randomised block lay-out with four 
replications. 


(A) Sword suckers headed back to six inches from the corm. 
(B) Sword suckers headed back to six inches from the corm and dried 
in the sun for 15 days. 
(C) Sword suckers headed back to six inches from the corm, dried in 
the sun for 15 days anu smeared with thick cowdung solution. 
(D) Unlopped sword suckers dried in the sun for 15 days. 
(E) Unlopped sword suckers dried in the sun for 15 days and smeared 
with thick cowdung solution. l a 
(F) Unlopped sword suckers smeared with thick cowdung solution with- 
out any drying. 2: 
(G) Sword suckers headed back to six inches from. the corm and 
smeared with thick cowdung solution without any drying. 
(H), Sword suckers without any treatment-control. 


In short. the planting material of sword suckers of uniform age of three 
months old Poovan banana variety was subjected to the following three 
main treatments or factors each at two levels. 


The main treatments or factors are— 
(i) cutting or heading back the vseudostem 
(ii) drying in the sun, and l f : 
(ii) smearing a thick suspension of cowdung in water 
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Following the conventional adoption of notations, the above factors can 
be represented as C, D and S respectively, the second level of each factor 
being zero. The combinations therefore. to correspond to the treatment 
details set out above, are as follows :— 


A. Cl DO GO 
B. Cl D1 So 
C. C1 D1 Sl 
D. Co DI So 
E. CO Di SI 
F. CO DO SI 
G. C1 DO Di 
H. CÓ DO SO 


Hence the trial can be deemed a 2x 2x 2 factorial experiment. 


In the case of treatments B, C, D and E where drying for a fortnight 
was adopted as one of the treatments, the selection of plant material was 
so adjusted that the suckers selected for the purpose were three months 
old at the time of uprooting. To ensure uniformity in age, the suckers 
intended for other treatments were marked out a fortnight later so that they 
may also be of the same age "e, three months), while subsequently uproot- 
ing and planting in the field. The trial under wet land conditions was 
started during November, 1957 and completed in May, 1959. During its pru- 
gress routine cultural and mannrial practices were adopted as per schedule. 
The influence of the treatments was measured according to differentials in (1) 
time of flowering, and (2) weight of the bunch. 


Results. —The yield data were statistically analysed and the results 
presented in Table 1 below indicate no significant difference in bunch 
weight among the various treatments adopted. 


TABLE I, 


Analysis of variance of the yield data 
(weight of bunch $n Ib.) 


Source. d.f. S.S. Vartence, F. 
5 percent. 
3:07 
Blocks ee $ 52-96 8-99 1:54 
"Treatment = 7 22°48 3:21. Not signifi- 
n i cant, 
Error wit 21 122:02 581 E 
Total T 31 167-46 "T. M 
S. E. of treatment means : 1:204 1b., oritical difference ; 3:54 Ib. 
Treatments ` A B Cc D E ¥ G H 
Mean b 


unch f 
Weight in lb. 24.08 24:20 924-82 23-20 24-08 25:382 24-08 26°05 


It ie evident from the above analysis that the application of the afore- 
said treatments to Poovan suckers prior to planting, does not conduce for better 
yield. | 
Next, the data on pre-bunching period (number of days from planting 
to shooting of the infloresence) were examined with a view to finding cut 
the effect, if any, of the treatments in modifying the pre-bunching period 
of the variety Poovan under wet lands conditions at Aduthurai. 
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The results of the analysis are furnished in Tables II and IIT below :- 
TABLE IT, 
Analysis of variance of the data on pre-bunch ing period in days. 
(Randomised block in a 2° faetorial set up.) 








Source. i D. F. S. S. Variante. F, F. 
A from tables 
Blook .. - Lë xs 3 818 272 ( ) 
Treatments .. d d 7 5,862 837 Zant 5 percent: 2-19 
1 per t: 3°66 
BetweenC .. e? T" si I 443 443 EE s 
Between S i ine e I 536 536 
BetweenD  .. vk ; l 5 5 
Interaction CS va e 1 132 132 
Interaction CD gu ex l 3,140 3,140 14°7¢ 5 per cent : 4:22 
: l per cent: 8:02 
Tateraction SD uk iik wé 1 1,070 1,070 BOS 
Interaction CSD 2 Di si 1 536 636 
Error .. ee ys x ee 21 4,472 213 
, Fatal T 31 11,150 t Highly significant, 


* Significant. 











General mean: 337:6 or 338 days. 
8.B. of treatment means £ 7°30 days. 


There appears to be significant difference in the pre-bunching period 
of the crop, due to the application of treatments to suckers, prior to planting, 
even though no such effect was discernable among the main treatments of 
cutting, drying and smearing with cowdung solution. Two 2-factor inter- 
actions, CD and SD have come ont significant and the particulars are 
furnished below :— 


Tasa III. 


Two way tables of mean duration of the nre-bunching age (in days): 
a. Interaction Cx D: 














-Di pO 
C 7 981:8 — | 350 .| 
Co | 344.1 323.5 

b. Interaction SX D: 
84 So 

D, | 339-6 | ü 336-3 
Do i 327°3 347-0 
C, : Cutting or heading back. 
Co : No cutting. 
D, : Drying. 


Do : No drying. 

S. : Smearing cow dung. 

So : No smearing. : 

ER . of the difference between any two items in the body of the 5:16 days 
two way table: 


Critical difference at 5 per cent leve! : 15 days 
Critical difference at 1 per cent level: 21 days 


The interaction Cx D is highly significant and SxD is significant 
at 5 per cent level. 
299-2—2 


This indicates that there is highly significant diilerential response 
between lopped and unlopped suckers with reference to their being fresh or 
dried while planting, in modifying the pre-bunching period. Similar signi. 
ficant response is also ubserved between the suckers smeared and unsmeared 
with cowdung solution when used as fresh material and dried suckers 
for pianting purposes. 


Discussion. Even though the varied practices of treating the ‘suckers 
before planting failed to evoke any response in respect of increase in yield 
of the crop, the following inferences are inescapable :— 


(1) The sword suckers can be planted as a whole or headed back to 
six inches from the corm without in any way affecting the ultimate crop 
yield. ‘Tie suckers that are headed back have the added advantage of 
facilitating easy and economic transport to distant planting sites. 


(2) The drying of suckers up to 15 days before planting, has in no way 
impaired the crop yield. This information is of value in long distant 
transport of suckers when certain amount of drying up can hardly be helped. 
Further it may aid in tiding over some unforeseen exigencies which delay 
planting due tc labour difficulties, vagaries of weather and such other unfavour- 
able circumstances. 


(3) Smearing a thick solution of cowdung on the corm has not proved 
beneficial in bringing about enhanced crop yield. 


As regards drying of suckers in the sun, Naik (1949) also hag expressed 
dovt as to the benefits‘ of such a system of curing but the same author 
has reported that growth in the plant from dried suckers was more robust 
than those of fresh suckers. 


It may safely be assumed that such vigour in initial growth is likely ta 
hasten flowering. In other words presumably the pre-bunching period is 
inversely proportional to the initial growth in vigour. 


The analysis of the data on the pre-bunching period in the present study 
has thrown some light on this point (Table ID. 


The significant interaction between cutting and drying of suckers (CD) 
and drying and smearing thick cowdung solution (SD) as given in Table 
III bring out the following facts, with reference to the modification of the 
pre-bunching period. 


Drying of banana suckers as a practice, prior to planting either lopped 
or unlopped has nothing much to commend itself in inducing earlier 
flowering. But the suckers that are to be transported elsewhere for plant- 
ing may with advantage be cut for easy transport and in consequence if 
any drying up is unavoidable, it will only be more beneficial than harmful, 
in hastening the pre-bunching phase. In other words, the suckers thaf 
are lopped are perforce to be dried for better performance, in that they tend 
to flower earlier; whereas it is detrimental to allow the unlopped sword 
suckers to dry up since such & process is found to prolong the duration of 
flowering. 


Tn places where the source of supply of planting material is closeby, it 
appears to be advisable to uproot healthy sword suckers of three months 
age without lopping or heading back and plant them afresh in situ preferably 
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after dipping in thick cowdung solution, to induce early flowering. When 


heading back and consequent drying is unavoidable in long distant transporé 
of suckers, dipping in thick cowdung solution will be superfluous as a practice 
to hasten early growth and flowering. 


Wright (1950) and Gregory (1952) have pointed out that in planting 
sword suckers, 1t used to be the common Jamaican practice to cut them 
back and piani on the slant but recent investigations have shown that this 


practice, so far from being good, may actually be harmful. They are aow 
recommended to be planted erect and uncut. 


The above discussion suggests tentatively that control of cropping in 
bananas in an achievable proposition depending of course on the efficacy of 
the treatments applied to the planting material. In this context it is worth- 
while to remember that the climate is an important factor to be reckoned 
with, which ıs not of much relative importance in the tropics when 
compared to sub-tropical claims, where their modifying influence is the 
greatest On bananas 


Control of cropping in bananas from the growers point of view is of vital 
importance and means to secure such a control through the pretreatment of 
planting material remains to be fully explored. 


Summary and conclusions.—This study has revealed that though there 
13 not to be gained by way of increased crop yield in banana variety Poovan by 
the application of certain treatments to suckers like heading back the pseu- 
dostem, drying and smearing with thick cowdung -paste, prior to planting, 
there is a definite indication that such practices in certain combinations tend 
to reduce the pre-bunching age of the crop, which in itself is of potent simi- 
üeance from the growers’ point of view for secnring control of creppine in 
bananas and thereby ensuring good returns at the market. There is therefore, 
an imperative need for launching further trials on pre-treatment of banana 
suckers as a means to secure not only higher viclds but also eariy cronping in 
important commercial varieties by the application of growth regulators. ete. 


Acknowledqment.—This investigation forms part of the scheme of 
Banana Research vrnderwav at Aduthurai, which is financed jointly by the 
Indian Council of Agricnitural Research and the Madras State Governinent 
to whom the authors are thankful for affording facilities for this study. 
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A PRELIMINARY STUDY ON SOME TREATMENTS OF 
BANANA SUCKERS PRIOR TO PLANTING, 


By R. Berrar GowDER, C. M. BHAKTHAVATHSALU, M.C. APPAIYAN 
AND S. SAMBANDAMURTHI. 


PRESENTED BY: Si V. N. MapnHava Rao, Reader in Horticulture, 


Bri V. N. Madhava Rao, Reader in Horticulture stated that in the intro. 
duction portion, the first six lines may be omitted and the paper may com. 
mence with the subject proper. He also added that the -ummary of the 
paper should give more idea of the treatments employed, resulis achieved 
and then the conclusions. 


The author replied that the remarks are accepted. Since an abstract 
has been given iu the beginning of the paper the last paragraph may be 
considered as conclusion only. 


Sri K. R. Raman, Assistant Horticulturist (Vegetable Scheme) stated 
that there is a practice prevalent in Wynaad to trim the roots of the suckers 
after removal. smear them with wood ash and dry in the sun prior to 
planting. This is said to reduce the prebearing age. This may be included 
as one of the treatments for future study if possible. 


The author replied that the suggestions were noted for guidance when 
such studies are undertaken in future. 


Sri Sethumadhavan, Post-Graduates student wished to know whether any 
observation has been made on the effect of drving on the extent of suckering 
since it is reported that the extent of suckering is reduced by drying. 


The author replied that this is a worthy suggestion and will be taken 
into account in future studies. 


Sri Natarajan, stated that for local plantings, planting of sword suckers 
fs recommended without lopping or drying. Since the experiment has shown 
flefinite advantage in lopping and drying before planting, he wished to 
know why such a practice cannot be recommended for local plantings also. 


No specific advantage is noticed in lopping and drying before planting 
m situ locally. over the method of planting sword suckers without lopping 
or drying. When suckers are lopped they are perforce to be dried and hence 
it is not worth while recommending for local olantings but such a practice 
may be advantageous for transporting suckers for planting at distant sites. 


Gi HYBRID VIGOUR IN CASTOR (RICINUS 
COMMUNIS LINN). 


S, G. ArvapuRAI, K. NAVAKODI AND P. KRISHNASWAMY. 
Oil Seeds Section. 


Introduction.—Increased production of castor which is gaining indus- 
trial imnortanee can he achieved bv bringing more area under enltivation, 
adopting improved agronomic methods and growing hybrid strains. The 
hreeding and distribution of hvbrid corn in the United States of America 
have revolutionised maize production. In Madras State, hybrid vigour has 
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been harnessed in Bajra and hybrid strains X1, X2 and X3 capable of giving 
40 per ceni increased yields over local varieties have been released for culti- 
yation. Similarly an attempt was made to explore the possibility of exploit 
mg bybrid vigour in castor which has a natural cross poilinabion of l4 per 
cent and this paper presents the result of investigations in this regard. 

High yielding Fl hybrid seeds have been reported to be produced py 
crossing male-sterile plants ot N, 145-4 with an inbred variety as pollinator. 
Hybrdis out-yielded commercial varieties by 15 (5 20 per cent. ‘Lhe hybrids 
produced by crossing N. 145-4 with numerous inbred types also gave higher 
yields than the parents, Results of work carried on the exploitation of hybrid 
vigour in castor in U.P. has been encouraging. 


Material and method.—Normally the inflorescene in castor 
monoecious, having pistilate flowers on the upper 30 to 50 per cent ol the 
racemes and staminate flowers on the lower 50 to 70 per cent. ‘There are 
a nunber of variations from the normal raceme. One such Variation is the 
expression of interspersed pistillate and staminate flowers throughout the 
entire length of the raceme. Another variation expressed is the presence 
of ouly pistillate flowers along the entire length of the raceme. Strain TMV. 
1. is a variety possessing high percentage of pistillate flowers in the inflore- 
scence, ‘I'here are more than 140 inbred types of castor maintained at the Agri- 
cultural Research Station, Tindivanam for nearly 15 years. Strain TMV. 1. 
as female parent and ten high yielding inbred types as pollen parents were 
employed. The technique of crossing involved was as follows :— TMV. 1. wag 
sown 3 feet apart in alternate rows with ten inbred types. Inflorescence in 
selected plants in TMV. 1. line were bagged with close meshed cloth bags 
after the removal of the club-shaped staminate buds, Similarly inflorescences 
in the inbred lines were also bagged before 3peniug of the flowers, Actual 
cross pollination was done between 3 and 4-30 p.m., when the anthesis 
and pollen production was at the maximum. Pollination was cartied ouct 
daily iill the stigma showed signs of drying and it took nearly 20 davs to 
complete pollination of each inflorescence. Three individual crosses were 
made between TMY. 1. and each of the ten selected inbred types during 
1955~56 and 1956-57 and the 30 hybrids were compared with TMV. 1. in 
compact family block trial during 1956-57 and 1957-58 rainfed seasons 
respectively. Though the trials failed during both the seasons due to sea- 
sonal fatlures, there was a general indication that the cross involving Russian 
inbred, R.C. 820 and Egvptian inbred. R.C. 840 gave increased yields 
of 16.0 and 9.1 percent over strain TMV. 1. In 1957-58, the same set of 
ten crosses were again effected and 30 hybrids from 10 families with tliree 
sibs in each family were compared with TMV. 1. in compact family block 
trial. The hybrid seeds left over after sowing compact family block trial 
were also pooled and tried in replicated row tests. The trial was repeated 
during 1959-60 rainfed season also. The plot size measured 18 feet x 3 feet 
or 1/806.7 acres (gross and net) and 45 feet x 3 feet or 1/322.7. acre (gross 
and net) in compact familv block trial and replicated row tests respectively. 
The sowings were done in the first week of August in the first vear of trial 
(1958-59) and in the second week of August in the second vear of trial 
(1959-60). 


Obsernations.—During the cron season, five plants were selected at random 
fn each plot and the following measnrements were recorded : (i) heicht of 
stem urto main apike, (iD stem thickness in the resion of the Tih node. 
Git) leneth of the main epike. (iv)-number of nodes upto the main spike, 
(v) the length of the male and female portions of the spike, (vi) lotal number 
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of capsules set in the main spike, (vii) total number of capsules produced in 
the secondary and tertiary spikes and (vii) total number. of spikes produced 
per plant. Qualitative tests were also conducted on the produce obtained, 
‘The results ci these tests are presented in Table ` 


It was observed during crop growth that the hybrids were vigotous and 
robust. This was clearly expressed in hybrids X 247, X 248 and X 244, i.e., 
in crosses involving Russian and Egyptian parents. The qualitative charac- 
ters like height ot stem upto main spike, stem thickness in the region of 
seventh node, length of main spike, length of the iuale and temale portions 
of the spike, number of nodes upto main spike, total number oi capsules 
set in the main spike and number of spikes produced per plant were inter- 
mediate between the parents, while branching number and order and total 
number of capsules produced in the secondary and tertiary spikes showed an 
increase over both the male and female parents. The hybrids cemmonl; 
produced three terminal branches with third order, while the parents produced 
2 to 3 terminal branches with second order. Vhe hybrids except X 246, X 251 
and X 252 on an average produced 33 capsules more than both the parents in 
the rest of seven hybrids. It is interesting to note that the production of cap- 
sules is more, i.e., 26 to 38 in crosses involving Egyptian and Russian parents. 
From the qualitative tests conducted there is no appreciable difference 
between the hybrids and the parents. 


The yield data in respect of compact family block and replicated row 
tests are presented in Tables Li to IV appended for the years 1958-59 and 
1959-60. ‘The yield differences due to the variants were significant for noth 
the years for sib analysis and replicated row tests. The yield differences were 
significent for family analysis in one of the years, viz., during 1259-60. In 
the family analysis, the average of two years results indicate that eight out 
of ten hybrids have given increased yields ranging from 2.4 to 18.0 percent 
over TMV. 1, the high yielding female parent. Crosses X 218, X GEI and X 
944 have registered 18.0, 16.1 and 15.5 percent increase respectively over strain 
TMV.1. in the sib analysis also, 16 of the 21 sibs have given increased vields 
ranging from 4.0 to 34.8 percent over TMV. 1. Sibs X 251/3, X 248/1, 
X 217,8, X 250/1, X 244/2 and X 244/1 have recorded 81.8, 99.8, 20.3, 2AT, 
96.6 and 22.0 per cent increase respectively over TMV. 1, the standard. In the 
replicated row tests also, all the hybrids except X 243 have given inereased 
yields ranging from 2.1 to 34.2 percent over TMV. 1. The increased vield 
recorded by hybrids X 247, X 250, X 248 and X 244 over the standard sse 
34.9, 30.8. 27.2 and 13.6 respectively. It is gratifying to note that these 
four hybrids have given consistently higher yields over TMV. 1. both in com- 


pact family and replicated row trials. 


Summary and conclusion.—To study the expression of heterosis in castor. 
ten crosses were effected between strain TMV. 1. with ten high yielding "mb ode 
during 1955-56, 1956-57, 1957-58 and 1958-59 monsoon season. Three slants 
representing sibs were used as male parents in each of the ten crosses and all 
the 30 hybrids from ten families of crosses were compared with strain TMV. 1. 
in compact family block trials during 1956-57, 1957-58, 1955-59 ond 
1959.60 rainfed seasons. The average of two years results during 1958-59 and 
1959-60 reveal that in the family analysis, all excepting the hvbrids involving 
Kannur and Raiampet have given increased vield raneing from 2.4 to 180 
per cent over enntrol. Tn the sib analysis. 16 out of 91 aile registered increased 
yields ranging from 4.0 to 84.8 percent over strain TMV. 1. In replicated 
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row tests, 9 hybrids recorded increased 
cent over stram TMV. l. lt is interesting to note that the four hybrids, viz 
X 247, X 248, X. 244 and X 250 have consistently given hipher yields than 
TMV. 1. in both compact family block and replicated row trials. 


yields ranging from 2.1 84.9 per 


The results indicate the possibilities of utilising h 
crop for enhancing the yield. Systematic tests for selection of inbreds will 
have to be conducted to choose those with high combining ability and to keep 
them in a pure condition. The variability with regard to combining ability 
within tbe inbred lines themselves as expressed by the differences in the 
yield of the hybrids involving different sibs of the same male parent line | 
suggests scope for further selection within them. 


ybrid vigour. in this 


Reference— 


(1) Anubavanarayanan, Production of hybrid castor in UP. Indian oil 
seeds J. 11: 92. 


(2) Hybrids boost castor bean yields, Plant Breeding Abstract 549 : 
1954. 


(3) Hybrids boost castor bean yields to be ready for growers. Plant 
Breeding Abstract 2341 : 1954. 
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Dags II. 


Yield data— Family Ar, dyeis. 





Cross Femals Mate pent. 
number, Parent. 
e (2 (3) 

X243 TMY. | R,C.817—Koilpatti 

ae m R-C.833—Egypt 4, 

X245 , R.C.835—Kanpur. 

X +246 e R.C-847— Vinukonda. 

X241 ss R.C-820— Russian 13. 

X-248 - R-C.825—Russian 22. 

X-249 e R.C-825—Russian 22. 

X250 » R.C.€40—Egypt 2. 

X.251 mp R.C.542-—Cuddapah. 

X-252 j B.C-882-——Rajempes small. 

1950-60. 1958-59. Average of two 

years, 
EN Acre Passe, Aere Porcentaje Acre pom. 
gë, i MPOG UP aia "EY x 
(1) (2) (3) (4) (5) (9) (7) 
TMVA .. D .. 1228 1000 509 100-0 869 1000 
X348 — .. T ei 1353 110°4 640 126°7 997 114-8 
X.244 o e? em 1553 126-5 452 88:8 1008 116-6 
X.94b — .. bs .. 1234 100°5 497 97°7 866 99:7 
X.946 — .. $ä .. 1837 108-9 442 86-7 890 102-4 
X.247 ja T" ,. . 1608 130-6 415 81:3 1009 116-1 
X.M8  .. m .. ` 1401 119-0 691 1161 1026 118-0 
X.249 ii vs T 1346 109-6 451 88-6 899 103-5 
X350  .. - ,.  . 1346 109-6 507 99:6 957 120.3 
X.351 - - T? 1373 111:8 579 113°8 976 112:3 
X.52  ..  .. 1282 102-0 442 86-8 847 97-5 
Standard errer - 797 6:6 66:5 18-0 
Critieal differenee .. 2303 19-0 
Whether significant or 
not $3 is P2005 Ven, No. 

Conclusion : 1959-60 





|—--— 
from x 248 A AS. x-344, x-248, XABI, x:249, KMA, X200. 20246, x 352, xaaa TMY 


— 








EIS 
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Tapa DZ. 


Yield data—Stb Analyses. 





1959-40. 1958-59. Average of two 
yeare 
Parenta madida cum dE nelle $ T: 
and Acre Percentage Acre Percentage Acre Percentage 
Hybride. yield in ` on yield in on yseld in on 
lb. control. lb. control. ib. control. 
(1) (2) (3) (4) (5) (6) (7) 
1 TMV. 1 eg $2 1,227 100-0 509 100-0 868 100.0 
2 X. 243/1* ve - 1,402 11432 576 113-2 989 114-0 
3 X. 243/2 os "T 1,308 111.4 723 141-9 1,045 120-4 
4 X. 243/3 ps s5 1,297 105:2 622 108-0 960 110°6 
5 X.244]À]  ..  .. 1,926 124-4 592 102:8 1,059 122-0 
6 X. 2144/2 - - 1,821 148:8 374 649 1,098 128.6 
7 X. 244/3 N^ T 2,316 107:3 391 66:3 854 98.4 
8 X. 245/t en T. 1,361 102-8 409 80.4 836 96.2 
9 X. 245/2 và -" 1,211 98:7 592 116-3 903 1040 
10 X. 245/3 - ki 1,228 101.0 489 96-1 859 99-0 
11 X 2106/1 o .. 1,216 101-5 
12 X. 246/2 - e 1,314 107-4 
13 X. 240/3 e" Se 1,450 1181 
14 X. 247/1 T e 1,503 122°5 363 71:3 933 107-5 
165 X 272 .. .. 1,424 1161 518 101:7 971 111-9 
16 X 247/3 v ks 1,878 153-0 365 714 1,122 129-3 
17 X. 248/l  ..  .. 1412 1151 833 163.5 1,122 129-3 
18 X- 248/2 is T 1,348 109°8 569 111-8 959 110:6 
19 X. 248/3 T - 1,825 132-4 372 73-1 999 118-1 
20 X. 249/1 "s is 1,376 112-1 
21 X. 249/2 js eg 1,458 118-9 
22 X. 249/3  ..  .. 1,206 98-3 
83 X. 250/1 T gs 1,659 1352 576 113-2 1,118 128:7 
24 X. 250,2 T .. * 934 76:1 482 DAN 708 81:6 
25 X. 250/3 së es 1,447 118:0 462 90:7 955 110-0 
20 X. 251/1 si T 1,214 99-0 881 74:9 798 91:4 
27 X. 251/2 D ei 1,245 101:6 686 134.8 986 111-3 
28 X. 251/3 "CE MEM 1,661 135-4 669 131-4 1,165 134:3 
29 X. 252/1 - - 1,363 110-9 
30 X. 252/3 eng oa 1,357 107-4 
$1 X. 252/3 vg T 1,247 101°6 
Whether significant or 
not - T ws Yes. Yos, 
E P=0°05 
Standard error .. .. 1331 10-9 64:5 12:6 
Critical differences .. 898693 80:1 1783 251 


* Asin family analysis. 
Conclusion 1969-60. 
EE !——  —————À— a BMÓ M MUN 
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16, 6, 2s, 33, 19, 5, 14, 21, 13, 25, 15, 17, 2, 20, 3, 18, 30, 7, 12, 4, 8, 31, 10, 11, 27, $9, 


M À—— 








pe— — en 





Ane atri tim haee, 


t 


l, 26, 9, 22, 26, 





1958-59. 
eee 


17, 3, 27, 28, 9, 28, 2, 18, 4,5, 15, TMV 1, 10, 24, 25, 8, 26, 19,16, 14, 7, 8 
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TaAnLE IV. 
Yield data—Replicated vow teste. 
1959-60. 1958-59. A 
or Se E. verage of two years, 
Lore Percen- Acre Percen- Acre Percentag 
yield tageon . yield tageon  yiell Se : 
1 in i5 control an lb, control. tn tb. control, 
, t i a (3) (4) (8) (8) (1) 
1. Y " 78 100-0 586 100-0 132 
2, X. 243* 945 107-6 324 55-3 Gs pU 
3. X. 244 1017 115:8 648 1106 333 «113-8 
4. X. 245 966 110-0 790 134:8 878 119:9 
b, X. 240 1030 1173 464 79:2 TAT 102:1 
6. X. 247 1370 156-1 594 101-4 982 1342 
7. X. 248 1174 133-8 688 117 4 931 127-2 
8. X. 249 973 110-9 532 90 8 752 102'8 
9. X. 250 1090 124-2 817 139-4 954 130:8 
10, X. 251 954 108°6 826 106-9 790 107:9 
11. X. 252 " 1244 141: 7 314 53°68 779 100:4 
Whether significant yes. yea. 
or not P=0°05 
Standard error e 68:8 78 471 81 
Critical difference 1987 22:0 13058 233 


* As in Family analysis. 
Conolusions: 1959—-600, 





x 249, x 202, x 248, X 250, X 240, X 244, x 249, x 245, x 261, x 243, TMY. I 








1958-59. 
X 250, x 245, x 248, x 244, x 251, x 247, TMV. I, x 249, x 246, x 223, x 232. 











HYBRID VIGOUR IN CASTOR-Rictnus communis Linn. 
Bv S. G. ArvapuRar, K. NAvAEODI AND P. KBISENASWAVY; 
Presented by: Sri M. STEPHEN DOBRAIRAJ, Assistant in Oslseeds, 


No discussion. 


(iv) AFFINITY BETWEEN GRAIN AND LEAF CHARACTERS IN 
ELEUSI » E spa. 


By K. DIVAEKARAN. 


Globular or round giain shape was eonsidered as the only type of Ragi 
grain till 1952 when the occurence reniform (i.e.) kidney shaped «rain shape 
was reported (5). This type has since Leen designate | the Hleusine rentformis 
Divak (4). Wide leaf with pudeminance of bent lamina, toppling «nd hori- 
zontal coleoptile are some of the other characters associated with reniform 
Ragi. Tho inheritance of toppling has reeently been reeorded (3) and in tuis 
article the genetics of the leaf and grain character is reported. As E. cova- 
cana has norrow leaf and glubular grains and Æ. reniformée has wide leaf and 
reniform grains the inhecitance of the characters could be s.:multan. ously 
puraued. 

Materials and method :—E.C. 593 a pur- line selection of E. coracana and 
E.C. 4608 a pure line selection of E. renif rmis were the types :sed for the 
study. E. coracana was the female parent. The expression of the characters 
in Fl and segregation in F2 studied. The Fl was back crossed to the double 
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recessive parent viz. É. coracanu and segregation in back cross F2 studied to 
confirm the linkage observed between leaf and grain characters. Visual obser. 
vation was tound to be sufficient to separate the narrow leaf from the wide 
leaf and globular grain from the kidney shaped grain. The association of 
bent lamina with the wide leaf also served as a guidance in taking the 
observation. 

The studies wich spread o. ec six years were initiated at Millets Breeding 
Station, Coimbatore iu the year 1953. In 1955 the venue of work was shifted 
tothe Agricultural Research Station, Kovilpatti where the investigations 
were completed in 1959. 


Observations.—'l'he important characters of the parents and Fl are ag 


follows.— 
TaBLE I—Characters of parents and F1. 


Characters. 
Selection No. and ae Kenny Pigment. 
species. Grain. Leaf, 
(1) (2) (3) (4) 
1. B.C. 693 Globular. Lamina, E 
A. coracana. narrow, Green, 
straight. 
2. E.C. 4608 Reniform, Lamina, 
E. reniformis. wide Purple. 
bent. 
3. Fl of E. coracana Reniform, Lamine, Purple. 
X reniformis. wide, bent. 


The Fl as may be seen resembled the reniform type. 


The segregation for leaf and grain characters in F2 of H.coracana X 
E. reniformis are presented in the following table :— 
TABLE JI—F« Segregation in E coracona X E. veniforms and linkage vatue 
between leaf and grain characters. 


TABLE, 
Selection Total. Frequency. Wide Wide Nar- Nar- Linka- Proba- 
number. rent- glo- row row ge bility. 
form. bular. reni- globu- value. 
form lar. 
(1) (2) (3) (4 (3) (6) (7) (3) (9) 
=. C, 4831 445 Observed 275 40 41 88 20-1 09:C15 
Exnected 249 83 83 26 
ni. C. 4832 342 Observed 219 30 39 - 54 21:9 0:016 
Exp ‘ected 139 63 63 21 
ti. C, 4838 346 Observed 221 at 38 56 21-7 0:016 
Expected 196 63 v 22 
E. C. 4840 564 Observed 358 50 02 94 20:7 €:013 
Expected 317 Log 106 36 


The above table shows that wide leaf and reniform grain shaps were 
simple monogenic dominants over narrow leaf and globular grain. But 
independent assortment for the two factors were not observed. The leaf 
and grain character showed a linkage value of 21.2 at 0.15 probability level. 


Another observation though not of importance to the subject under 
stndy was also recorded. The F1 was normal and fully fertile. In F2 occa- 
sional sterility was apparent whilst in the F3 it ranged between 30 to 35 per- 
cent. This aspect needs to be tackled separately. 

Summary and conclusion.—The inheritance and interaction of the charac- 
ters of grain shape and leaf width are reported. It was observed that the 
enaracters are linked with a linkage value of 20 to 22 percent. 
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AFFINITY BETWEEN GRAIN AND LEAF CHARACTER IN 
ELEUSINE sps. 


By K. DIVAEARAN. 
PRESENTED BY: SRIMATHI K. SAMATHUVAM. 
No remarks. 


(ei EVALUATION OF SORGHUM TYPES FOR ECONOMIC UTILITY. 


By Messrs. A. SUBRAMANIAM, K. MEENAKSHI, K. VENKATARAMAN AND 
L. SYVAGNANAM, MILLETS BREEDING STATION, COIMPATORE. 


Introduction.—Classification and standardisation are the pre-requisities 
for the evaluation of utility. At the present time, when there is a vast flew 
of liaison between scientists of different countries, standardised expresyian 
of values mutually and commonly dealt with, is of immense help in the 
correct appraisal of the utility of results. Exchange of plant material 
between breeders of the world has now become a regular feature and conse- 
quentialy it has also become increasingly necessary to have a stanüard:sed 
schedule of breeding values to evaluate the merits of new types frequently 
received fron. several sources. Breeding of plants being directed morc towards 
the economic improvement of crops, the exact utility of any introuced type 
needs be assessed at the first instance. A detailed study would of course, bring 
out ultimate potentialities. But when handling bundreds of types under 
pressure of time, it hardly becomes possible to make a detailed study of all che 
types handled. Ai the Millet Breeding Station, Coimbatore. where several 
hundreds of sorghum types are maintained, not to speak of the stores of fresh 
ones being periodically received, the difficulty of picking out types with the 
desired combination of economic characters, particularly at short notice, was 
keenly felt. By wav of getting over this difficulty, a new method oi evalua- 
ting and indexing the economic attributes with reference to Sorghum types 
was formulated, the details of which are embodied in tbis paper: 


28 


Materials and Methods.—In summer 1960, over six hundred types, most 
of which lad recently been received from the United States, were raised at 
the Millet Breeding Station, Coimbatore. This crop provided the material 
for the present study. A schedule of characters of economic value expected 
in a Sorghum crop was drawn up and an ideal combination of such characters 
was bestowed a maximum of 100 marks. The total numerical value was 
split up among individual characters and further among the degrees of expres- 
sion of such characters as shown below -:— 


TABLE I, 
Item number Degree of expression. Individual Total 
economic quality. murka. marka. 
(1) (2) (3) (4) 
I. General acceptance oe oe ee ao 10 10 
D. Grain yield .. vh ne .. 2000 lb. & over per acre. 30 30 
1500-2000 20-30 
1900-1500 10-20 
500-1000 5-10 
Less than 500 0 
ITI. Straw yield .. ja T .. Height over 8 feet, 10 10 
6-8-feet. 8 
4-6 ,, 6 
24 ug 4 
. Less than 2 feet. 0 
IV. Duration of Maturity s .. 80 days and less 10 10 to 
(Seed to seed) e 85 ,, 8 
90 ,, 7 
95 ,, 6 
100 ,, 5 
105 ,. E) 
110 ,, 3 
148 a 2 
120 ,, 4 
V, Quality of grain eg ee . Acceptable colour—=pearly, 15 15 


bold round, free from 
blotches or tannin, 
good starchy taste. 


VI. Quality of straw... e» . Sweet, juicy, reddish pur- 19 AO 
ple sheath, leafy. 

VIT, Special attributes .. <a . - Drought resistance, striga 10 10 
resistance, post regis- 
ta ite, disease re- 


sistance, no.n-lodging, 
tillering and any other 
specially noticeable 


character, 
VIII. Over all value wi -— . -Economie 5 
Academic 3 5 5 
Me:e maintenance 2 


Tote] .. 100 


— ren —À— m 


It may be seen from table I that the attributes of grain and straw gain 
a maximum of 65 out of 100 by themselves, since they are the most economic 
factors in sorghum breeding. The marks under the head ‘‘ general accep- 
tance " were awarded on the basis of ocular appeal and the first impression 
thas the types gives even on a casual inspection. This was provided because, 
the tempo of spread of improved strains largely depends on the farmers ’ 
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first reaction to an economic type, based on the general appearance it pte- 
senis on the field. Sineo the quantity and quanuty ol grain ana the durdpan 
of maturity are also mciuded in the evaluation, it would be obvious that 
the economic assessment can be conducied only at the stage of maturity 
The estimation of grain yield was by eye judgment only, tubing an average 
earhead in the population as a leading clue. 2 g verage 


; In the last item ‘ i 
ap economic type was bestowed an additional hive ies Tragen: 
which, showec an interesting qualitative character like purple midrib, yellow 
endosperm, ete., was awarded three marks. Types which were of "neither 
economic nor acedemic interest were given two marks only. 


The several hundred types evaluated as detailed ábove, consisted of both 
foreign and indigenous types, belonging to different sub-species of the genus 
sorghum. improved strains of known economic value were also raised besides 
the types to serve as comparision and these were also evaluaied without bias 
strictly conforming to the schedule of assessment. 


Results.—As it would be too cumbersome to present the tabulation of 
individual scores given to over six hundred types, figures for the types grown 
in one representative block alone are furnished (in Table II) by way 
of illustrating the evaluations made. 


TABLE D. 


Evaluation heads and scores in each. 
Serial number and types. —_— ——————— ——4 Total. 


I II II IV V, VI VII "VIII 
1, NR 800 = P b 20 6 8 5 6 2 5 s 
2. Texas 610 e a T. 3 17 & 8 A 6 2 b 49 
3. Saraiya, Bihar .. prë 4 8 8 8 10 7 2 3 50 
4N.4 me Es iid 7 10 9 $ 8 8 3 4 53 
5. R. S. 301 "T. à 8 9 6 7 5 7 2 2 Al 
6. N. K. 140 e 2 9 5 10 6 7 2 2 43 
7. Atlas U. 8. À . 5 8 6 7 10 8 2 2 43 
8. M. 35-1 ; T 9 8 5 12 8 2 2 53 
9. M. 47-3 Jš = 7 li 8 4 14 8 2 3 57 
10. G. 1 «x T - 7 y 8 3 10 5 2 4 46 
11 Honey U.S.A.  .. à 2 6 5 & á 9 2 3 35 
12. K. 3 x 7 SN 8 8 10 3 10 5 2 4 50 
18. N. J. 53 e T 7 12 7 6 10 8 2 4 56 
14. G. 2 7 10 7 6 10 8 2 4 64 
165. E.J. 4 R T 6 "P 7 6 12 8 2 E i 48 
16. D. 340 e 7 15 7 7 12 8 2 5 63 
17. N. 1.6 " e 6 6 8 5 10 8 2 4 49 
18. P. J. 3-R e 5 10 8 4 12 8 2 4 53 
19. N. 6 T e pa 6 8 10 5 10 8 2 4 53 
20: Texas black Kafir : 7 12 6 7 8 7 2 3 32 
21. N. 3 š 2 6 6 8 5 10 8 2 4 49 
22. Co. 18: o 8 18 7 6 10 9 3 5 66 


Discussion.—It may be seen from the data presented that stram Co. 18 
scores the maximum number of marks among the types, which is only in 
fitness of things, since the strain is by far the best evolved at the Millet 
Breeding Station, Coimbatore. However, what is equally interesting is ihe 
fact that certain other types also have scored good marks, very nearly 
approaching the standard in aggregate. For example, types N. K. 300, 
M. 47-8, N.J. 53 and D. 840 have scored within ten marks of the aggregate 
of the standard strain. These selections automatically standard for further 
direct consideration in regular yield trials for such economic characters ss 
they possess. 
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In actual praciise, the time taken to evaluate a single type on the field, 
according to the schedule presented in this paper is about a coupie of minutes 
only and can indeed be done more quickly with experience. The only specula. 
tive item in the evaluation is the grain. yield, which however can easily be 
judged by any experienced sorghum breeder in mental comparison with stand- 
ard strains of known yielding capacity. This method of evaluation has proved 
to be fairly efficacious, as can be seen from Table IIl, where the marks 
awarded on the field by eye judgment are compared with the marks due on 
the basis of actual recorded vield. The closeness between the two valuation 
is too apparent to be stressed, and since the grain yield is the most important 
and the only aspect in the schedule that carries the maximum number of 
marks, a reasonably correct estimation of that aspect enhances the reliability 


of the evaluation. 


Taste III, 
Type. Actual yield of Marks to be Marke 
grain in lb. per awarded by aetually 

Gere by threshing. schedule. aworded by 

eye adjustment 

: on the field. 
(1) (2) (3) (4) 
N.K. 300 Gë eg T oe 2178 30 26 
Texas 610 .. es en - - 1743 24 26 
Sariaya Bihar - ec Se uk 726 7 8 
N.« T es - oe oe 1016 10 11 
R. B. 301 .. es eg ke 871 9 9 
N. K. 140 .. iu - "m 1307 16 15 
Atlas $3 DÉI gc -— os 871 9 10 
M. 36-1 T T TE - 871 9 9 
M. 47-3 wil T T T ex 1162 14 19 
G. 1 ge ae T ew e 871 9 16 
Honey oe T x as ae 291 8 5 
K. 3.. T ep sp = es 871 9 $ 
N.J, 53 .. -— «s - oe 1016 10 10 
G. 2 «x is T -— as 1016 10 9 
a a os en xx ee as 291 9 B 
D. 340 T ee eis - as 1597 22 20 
N. 1-6 e - «x -— gc 681 6 8 
P.J. 3R  ... .. eg siis ss 430 4 5 
N. 5 2 T T" T am 726 7 9 
Texas Black Kafir - . T 1,807 16 14 
N. 3 ce aw ME Gëf " 436 4 7 
Co, 18 1 T wi ges 1743 24 25 


The main utility of this new method of evaluation əf sorghuin types, is 
the rapidity with which a large number of types can be systematically screened 
for further economie work. It is not designed so much to eliminate any of the 
conventional routine steps in advancing a promising type, as to provide a letter 
and precise foundation at the initial appraisal of the type. It is also by no 
means contended that the schedule given would suit the sorghum crop grown 
in different seasong and countries. Since the desired economic characters and 
their degree of expression vary between different locations and seasons, the 
schedule has to be duly modified for adoption elsewhere or in other seasons. 
For example, in the schedule presented in this paper, an increasing score has 
been provided for increase in plant height, since the outturn of plant matter 
(fodder) is of paramount importance to our country. In an American sorghum 
the same factor would be a disadvantage since taller types would create 
problems in combine harvesting. Furthermore, sorghum fodder ig not 
aa much valuable m the United States as it is in this eountry. Hence the 
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schedule may need to be modified for United States, providing greater 
marks for shortness of height and longer peduncle since both factors wou!” be 
assets lor mechanical harvesting. similarly the schedme (wlucu as given 
in this paper 1s suited only for summer crop) would need modifications under 
the heads of gram yield, straw yield and duration of inaturity if it 18 to ve 
used tor tne munsvon seasou crop, since the average values tor a morscon 
season (long duration) crop largely differ from those lur the sumraer crop. 


“The schedule can be applied with best results in the crop raised at the 
proper season and in fields oi at least average fertility. Lo suci) cases, even 
in the absence of a standard strain for comparison, any type that scores not 
less than 60 marks in aggregate can automatically be isolated, as promising. 
lí the crop had been raised oui of season or in a field of poor fertility, a correct. 
reading ol the values cannot be obtained without a standard strain ot known 
economic worth also being included in the crop. In these circumstances, 
however poor may be the crop, the individual component types would be sbar- 
ing the same agronomic conditions and hence the scores between the standard 
and the types would become comparable however low hey may be. Such 
types as showing proximity in aggregate scores with the standard can even 
then be picked out for regular trials under better agronomic conditions. 


As it has already been pointed out, every important sorghum growing 
territory in the world can have a rated schedule for economic crop characters, 
similar to ihe one presented in this paper, with due modifications. In 
exchange of seed materials between these territories, if a score card ;s pro- 
vided along with each sample, it will succinctly convey a fund of information, 
which sometimes may take long to gather otherwise. For example, a score 
card of 3—20—7—6-10-9-3-8 accompanying an Indian sorghum sample, would 
convey that it is a robustly growing economic type, high yielder in 
the range of 2,000 lb. per acre, about six feet in height, taking 95 days for 
maturity, with grain and straw of good quality and also possessing some 
special attribute. In every breeding station such score cards can be main- 
tained for every type and would be highly useful in effecting rapid 
selection for specific purposes like complying with an indent embody- 
ing stipulated requirements, For example. if a todder programme in sorghum 
is to be instituted and suitable material is to be selected from the germ plasm 
bank, a perusal of the compilation of score cards, particularly with reference 
to items 3 and 6 (fodder attributes) would easily show out those types that 
may be harnessed for the programme. It may thus be seen that the schedule 
of evaluation is in effect and function, not only a rapid screering medium but 
also a ready reference aud index. wiere hundreds of types ate handled for 
study. Considering the practical utility of this scheduie to the sorghum 
breeder, as experienced at the Millet Breeding Station, Coimbatore, it may 
perhaps be mentioned that similar schedules, if formulated in respect of other 


suitable economic crops, may also come in handy. 


Summary.—-A highly utilitarian schedule of evaluation of economie charac: 
ters in sorghum has been formulated and discussed. With slight modifications, 
i& can be used to assess the economie worth of sorghum types grown in any 
part of the world. It is particularly useful in making a preliminary sand 
rapid screening when a large number of types is to be handed. 


Acknowledgment.—The authors are grateful to Sri S. G. Aiyadurai, 
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up this article. 
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(V) EVALUATION OF SORGHUM TYPES FOR 
ECONOMIC UTILITY. 
By 
A. SUBRAMANIAM, K. MEENAKSHI, K. VENKATARAMAN AND L. Sivaunanay. 
Presented by Sri L. SIVAGNANAM, 


In the discussion that followed Sr Subramaniam, Assistant in Chemistry, 
wanted to know whether chemical anaiysis of straw was done; and the 
Professor of Plant breeding and Genetics said ihat marks were allotted tor 
the suzar content of straw. 


Sri Seshu Avyar, Statistical Assistant, stressed on the importance of fit- 
ting a muitiple regression equation in regard to phenotypic values of characters 
anda discriminant function in regard to the genotypic values of the characters, 
Th» Professor said that in future work these points will be borne in mind. 


Sri T. Nataraj, Agronomist and Asst. Professor of Ágronomy said that 
personal factor plays in such evaluation work. He also talked of his experience 
in trying to evaluate butter. 


Sri V. Gobinathan, P. G. Student wanted the individual eilecís to re 
worked out for which the Professor said that the same will be borne in mind 
in future studies. 

Sri Narayanan Nayar, Cotton Technologist said that there are more effici- 
ent and latest methods have been formulated to assess the worth of the types 
correctly and quickly. 


To a query by Dr. K. Ramakrishnan, Professor of Mvcologv that all this 
is a complicated procedure for the man in the field, Sri Seshu Ayyar replied 
that the mathematical part is attended to by the Statistician and the breeder 
is given a simple formula which he uses instead of the arbitrary system of 
weighing now being resorted to. 


(VD THE EVALUATION OF CROP PLANTS FOR SOIL MOISTURE 
STRESS WITH PARTICULAR REFERENCE TO RICE CROP. 


K. RAJAGOPALAN, A. SHAMUGASUNDARAM AND A. ABDUL JAMAD, AGRICUL- 
TURAL RESEARCH INSTITUTE, COIMBATORE. 


Introduction.—Soil drought, heat and cold are major environmental factors 
that adversely affect crop production and resistance to these factors are impor- 
tant objectives in the breeding of many field crops. As far as the arid regions 
of the trepical countries are concerned soil drought is more important and the 
present discussion will be confined to this aspect in field crops with particolar 
reference to rice. 


In Madras State, the rainfed crop of rice extending to about four 
lakhs of acres has to withstand moisture stress at one stage or other of the 
erop growth. This crop after seeding in July-August remains dry for a period 
of about two months til the fields receive irrigation water. Apart from this, 
the crop is likely to be susceptible to moisture stress at more vulnerable 
stages like ear formation. Hence breeding of rice varieties that will with- 
stand moisture stress in the early stage as well as late stages of crop 
growth is important for this Stdte. With this objective a project with 
partial financial assistance of the Indian Council of Agricultural Research 
was commenced in 1955 with Coimbatore and Tirurkuppam as the two 
centres of research. | 
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Review o lteruture.-Ashton (1045) has adequately reviewed the work 
on the breeding Ol Crops for drought resistance and the various techniques 
aivpled 1u evaluating lor arougnt resistance. ‘L'ese invesLipations relate 
io the direct Niethod of testing in the held or hy pot experiments and drought 
chambers since, for bieeding purposes, many of the morphological and 
phystological factors Lave been tound an uncertain index. i 


Studies on varietal resistance to drought and hybridization between varie- 
tics aud species Lave been reported in wheat, oats and baraiy trom the U.S.A. 
and U.B.5.H. Lhe F1 hybrids between Triticum and Agropyron called Agrot- 
1icums which resembled Agropyron showed resistance to drougLt and were 
lound to suspend growth at tue time ot moisture mtlresg but new tillers, Were 
lovined when the moisture status was restored. Backerossing the Pl to 
Wieat yielded promising resistant types. Inheritance of beat tolerance was 
found to bs intermediate or partially dominant in the Fl of crosses between 
corn inbred lines and in bariey more resistant forms were obvamed by eiuss- 
ing parents showing coluplementary drought resistance as regards stage ot 
arowih. In rice, compaiison of height of plants under upland and lowiand 
¿conditions was considered an indicacion of varietal drought — resistance. 
Certain types of wild rice, Oryza sativa var. spontanea was round to turive 
well in rice fields in years of drought than in normal years. 


Physiological characters such as water requirements, transpmation rates, 
bound water coment, o modt peerstive oh go nnlidedig stea ana Ceil sap and 
viscosity have been studied intensively. Osmotic pressure of germinating 
seed. has been found to be a valuable basis for selection in breeding work. 
‘Lhimann (1454) foucd D-ruann.tol a suitable chemical ir studies to innit 
water uptake in plants witiout allecting their metabole action.” ‘The 
che-nieal composition of plants gets niateuailv modified by internal watel 
deficit anl high level of nitrogen metabolism was observed in plants grown 
with deficient soil moisture (Kramer, 1949). Black (1957) has al~o pointed 
out that tlie nitrate content oi plants is high under conditions of drought. 
he balance of enzyme activity under wilting conditions and viscosity were 
also found associated to drought resistance which could be used as a means 
of variesal estimate. Levitt (1956) has discussed the various physiological 
and biochemical characters that are associated with hardiness o* crops. 


In a study with two corn varieties, that differed in their reaction to 
drought for certain physiological attributes the following results were 
obtained (Rajagopalan, 1961.) The percentage germination and survival of 
corn varieties in D-mannitol solution of 18 atmospheres of osmotic pressure 
durine a period of seven days test was found to be a suitable index in distin- 
suishing the drought resistant type from the susceptible ones. Growth 
rates of plants at 15 percent. 20 percent and 25 percent moisture levels for a 
period of 10 weeks indicated that the resistant variety had superior emergence 
and quick rate of growth up to four weeks in 15 pereent and 20 percent 
moisture levels. The resistant varietv showed less of leaf water content, 
more of dry matter and less of water vequirement. There was a gradual 
increase in soluable protein nitrogen in the shoot as the moisture stress 
inereased and the resistant variety showed increased values. 


Materials and Methods.—Breeding for drought resistance l in rice in 
Madras was started in 1947-48 with a programme of hybridization between 
wild rice, O. Sativa var. spontaned, which: readily intercross with cultivated 
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rices and high yielding rice strains. Hleven progenies of cross between 
O. sativa and O. perennis isolated by Srinivasan et al (1941) were 

also incluced in the study. Later, hybrids among rainfed and semi-dry ricg 

varieties TKM. 2, BAM. 3 and MTU. 4 and between rainied variety ang 

wild spontanea were also ef'ected with the object of isolating resistant types 

witi: Jesirable grain quality. Im one cross combination — harsnodar, a 

Russian drought resistant variety formed one of the parents. 


Fence a wide range of materiai was on hand fur screening at the 
commencement of the scheme for evolution of drought resistant strains of 
paddy, during 1955-56. The programme under the project consisted of testing 
these progenies for their reaction to drought in fields under rainfed as well 
as resirictel irrigations and isolation of superior selections, Collection of 
rainfed and semi-dry rices, testing for drought resistance and  exloitation 
of the promisine ones by breeding superior varieties formed another item of 
work. As an adjunct to the breeding programme, investigations on size 
and frequeney of stomata and root development in resistant and susceptible 
varieties under field condition were also undertaken. 


The material was evaluated for dronght resistance by ordinary field testing. 
The crop was subjected to moisture stress by controlled irrigation except at 
critical stages such as ear formation and grain setting. Selection of superior 
type. was done based on grain yields under moisture stress. Various 
attributes like tillers, height, ear length. number of vrains and chaff and 
weight of 1.000 grains were also taken into consideratiou for —sereening 
purposes. Testing of the material under wet condition was done to fix types 
that perform well under both upland and lowland conditions. Root develop- 
ment was studied bv growing plants in earthen rings buried in field and 
examming the plants for tops and root growth at flowering. 


Results end Discussion.—A total collection of 294 varieties grown under 
upland conditions in the State has been made and studied. ‘Of these the most 
promising ores are Pisini (TKM. D, Sembulai (TRM. 2) and Vadansamba 
(ADT. 22) of the north-eastern districts and Kuruvakalayan (ASD. 4), Urun- 
daikar. Arivan and Chitraikar of the southern districts. TKM. 1 stands fore- 
most in resistance to drought and it showed remarkable resistance to 
Hehninthosporiuni disease which occurred regularly under droughty condi- 
tion. Quick germination and early start, restricted growth under moisture 
stress are important features in the growth phase of the resistant strains. 
The resistant ivpes are coarse grained, possess dark red rice and iheir glumes 
develop into brown colouration on ripening. i 


Twentv-five promising types were tested for their adaptability and vield 
under upland and lowland conditions for three seasons endine with 1959-60. 
The results of 13 varieties flowering in 190 davs (Table 1) showed that ASD. 
4 was superior, both under dry and wet conditions while varietv MTTT. 18 was 
bigh vielding under unland condition onlv. Tn another viel! trial with 12 
varieties flowering within 130 days, variety TKM. 1 was outstanding under 
dry condition followed bv Arunioth! and Patrainisini. Both these varieties 
resemble the reputed drought resistant strain TKM. 1. Aruniathi. TKM. 7 
ond ADT. 22 are the promising ones under wet condition. 


Hvbrid progenies from 11 sets of œ sses between cultivated and wild rices 
Dave been screene for their resistance and wielde, The resistant progenies 
^shibited quick emergence and steady growth under Moisture stress ard anick 
growth under favonrahle conditions. The hybrids tested for vield showed 
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positive correlation between F-3 and F-4 yields (Rajagopalan, 1957). Hybrids 
involving C. sativa and O. perennis (GEB. 24 X T. 260) were outstanding 
while hybrids between O. Sativa and O. Spontanea gave Varying performance 
Early maturing hybrids namely, Co. 18 X T. 199 and Co. 13 X T. 463 gave 
eucouraging results. This has indicated that all spontanea forms do not reach 
similarly towards drought showing thereby that a thorough testing of the 
spontanea parents, both in the field and laboratory conditions would be 
necessary before resorting to hybridization. Hybrids among 1iamuwed and 
semidry rices namely TKM. 2, BAM. 3 and MTU. 4 effected with the object 
of obtaining progenies showing complementary resistance were promising 
to the extent of combining the good rice quality of BAM. 3 parent. 


Results of studies with 11 progenies of cross GEB. 24 X T. 260 along with 
TKM. 1, TKM. 2 and BAM, 8 under dry and wet conditions at the two 
centres, Coimbatore and Tirukuppam during 1956-57 to 1959-60 are presented 
in table 3. A comparison of the yields under lowland and upland conditions 
shows that cultures 8405, 8409, 8417 and 9754 have high vield potential under 
the two environments. Hence it is significant that certain hybrids vield well 
both under upland and lowland conditions. These outstanding Lybrids have 
been sent for testing in different locations in the districts. 


The results of root studies showed that the rainfed variety TKM. 1, wild 
species O. laiijolia and O. minuta aud hybrids 8405 and 9754 have greater 
depth of penetration and length of root system than the wet rice GEB. 24 and 
O. sativu ver. spontanea (T. 1702), More tillers survived due to the efficient 
conducting system in the resistant types and these showed greater root to 
shoot ratio. The data obtained from wet land field confirmed the hereditary 
potentiality of the resistant types in having deeper penetration, greater length 
and lügher root to shoot ratio. 


The stomatal studies revealed no difference in the stomatal size and fre- 
quency between the resistant and susceptible types, though some of the 
resistant types have smaller sized stomata. But in these cases when the size 
was sinall the number was greater. 


The above results show that by continued testing under field condition it 
is possible to isolate superior resistant types from varieties and hybrids. "Test. 
_ ing of the material both under purely dry condition and under restricted irriga- 
tions appears necessary to isolate progenies that will do well under bad and 
good years. But under field observations it is rather diffienlt to separate the 
adverse effect of drought from that of other environmental factors. For this 
reason, attempts should be made to measure resistance to these adversities 
in the laboratory by varions means. Wilting tests by withho'ding water are 
usefnl in these studies. Adequate previous hardening of the plants is essertial 
if differentia’ killing is to be obtained. Hence suitable devices sych as 
drought chambers wherein plants grown in pots or flats could be subjected to 
drought are necessary. 


Work done in other countries shows that phvsicochemical factors are more 
important than morphological and anatomical factors. Determination of 
osmotic pressure in germinating seeds bv D-mannitol is reported to he an 
easily repeated test.for screening material in breeding purposes (Dotzenko 
and Hans. 1960). Snear content is an important factor since variation in 
asmotie presaure is partly due to changes in carbohvdrate content (Mevor and 
Anderson, 1952). Since water deficit modifies the chemical composition of 
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plants and interferes with protein synthesis, determination of the soluble 
protein nitrogen fraction during hardening and dehardening might be useful. 
Amino acid content of the soluble protem is important. Adenine Las Leen 
found to be associated with drought hardiness in plants. Potash content is 
also inportant siuce it is lound to increase in hardened piauis in leat and 
crown tissues. (Content of ascorbic acid and mitochondria in the cells are 
found to be more in hardened material. 


Summuiy.—Breeding of rice varieties resistant to soi Jrougnt ss in 
progress in Madras State from 1955 in a project partly financed by the Indian 
Council of Agricultural Research. 


A total ot 294 varieties grown under upland conditions in the State has 
been collected and studied for their reaction to drought under field conditions. 
Varieties Visini (TKM. 1), Sembalai (TKM. 2), Vadansamba (ADT. 22), 
Kuruvakaluyan (ASD. 4), Ariyan, Urundaikar, Ciiiraikar are promising of 
which Pisini is outstanding. 


Twenty-five promising types were tested for adaptability and yield under 
upland and lowland conditions during three seasons and the results showed 
that ASD. 4. Arunjothy, TKM. 1 and Patraipisini are promising under both 
conditions. 

Sereetung of large number of hybrids between wild and cultivated rices ior 
their resistance and yield under upland conditions showed that Ly bride between 
O. sativa and O. perennis are outstanding while that of O. sativa and Q. 
sativa var. spontanea gave varying results. Hybrids among rainfed ani 
semi-diy rices were promising to the extent of coinbininz the good rice quahty 
of one of the parents. Hybrid cultures 8405, 8409, 8417 and 9754 of cross 
GEB. 24 x T. 260 showed high yield potential under upland and lowland 
conditions. 

The results of root studies under dry and wet conditions showed thai 
T KM. 1, O. latifolia O. minuta and hybrids 8405 and 9754 have greater depth 
of penetration, length of root system and greater root to shoot ratio. 


No difference in stomatal size and frequency between resistant and 
susceptiuie types has been observed. 


Though ii is possible to breed suitable resistant types from varieties and 
hybrids by contiruous testing under upland conditions, a thorough undor- 
standing of this complex problem of drought resistance in rice can be made 
only by tniijating research in certain phys olog eal and biochemical cbhanaucs 
that take place during hardening and dehardening under soil moisture stress. 
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TABLE Í. 


Yields of varieties (flowering $n 120 days) under uplana and lowland conditions 
(Mean for three years}. 























Upland (Dry). Low land { Wet). 
Serial number and name of | ————-—- ~ — pe "mide 
varieties, Grain yield Percentage Grain yield Percentage 
per acre on general peracre on general 
in lb "ean. in ib mean, 
Ve (2) (3) (4) (5) 
l. ASD. 4.. aa F 1,187 157:00 2,571 205-20 
2. PTR. 28 " m 551 72°90 1,036 85-00 
3. MTU. 18 ge wë 1,210 160:10 1,275 104-60 
4. CH. 62 "e 661 87°30 1,781 146-10 
5. Kullakar os - 412 54° 50 738 60-56 
6. Palliyan ge - 810 107-20 1,334 109-50 
7. Chakkarakayama ix 782 103-50 715 58-66 
8. Navara ws p. 642 84°92 1,077 88:89 
9. Vaya’ karuths erukkan 643 85:16 871 71:47 
10. Choms!a is zi 1,045 138: 20 1,105 90°65 
11. Chenkeerayan  .. e 750 99:23 1,117 91-62 
12. Monthakunbi  .. m 597 78°98 957 78-52 
13. Lalnakanda s T 536 70:91 1,334 109-50 
Grand mean 756 "T 1,219 
Taste Il. 
Vielda of varieties (flowering in 130 days) under upland and lowland conditione. 
{Mean for three yoers.) 
Upland (Dry). Lowland (Wet). 
; ————————— 0 M M — 
Serial number and name of Grain Percentage Grain Percentage 
varteties. yteld per on yteld per on 
acre general acre general 
in mean. in mean. 
tb, ib. 
(1) (2) (3) (4) (5) 
1 M. - EN ge 1,870 184-30 2,963 139: 20 
2 PAM: e "T T wee 781. 76:08 2,029 120-70 
3 ADT. 22 " EN ix 1,089 107:40 3,470 159-30 
4 Peddakonda (hill paddy) T 1,061 104-60 2,049 94-06 
5 Patraipisini ini "T. oe 1,280 126-10 9,520 315-70 
6 Rajakayama id T y 944 93:08 734 33°70 
7 Kappaker T ee - 1,157 116°60 1,738 19-79 
$ Velumbala Ss M^ e 729 71°83 2,288 105-10 
9 Arunjothi dhe T em 1,720 169-40 2,872 131:80 
10 Yellaichomen T e 360 35°47 2,551 117-10 
li VangiSamba  .. i id 769 To TT 1,385 63-59 
1? Punam Kuruvi kanni .. " 418 4119 932 41-19. 


Grand mean D 1,018 2,173 
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TABLE III. 


Fields of hybrid cultures jrom cross GEB. 24x T. 260 (0. perennic). 


(Under Upland and Lowland conditions). 


Coimbatore (Mean of four years). Tirurkuppam (Mean of three ; ears), 
EL m aree iN 


eue — Ó— 


~ TEE ae c=. za 
Upland (Dry). Lowland (Wet), Upland (Dry). Lowland (Wet). 
Jat —_——s ——a_ pon 


J 


© mt o e? o — 

$ $ E S 3 : 8 : 

S g S S 

E Es o EB Ó g o S o 

S 2 Á G Ge g e g » g 

T g 3 o Ki © 3 9 3 © 

E 8 8 » F a B Kë E 56 
SE S Gf s Gf s d s i 
i = EI F: 3A F: SP SE SP SR 

2 5 S d e d d & o Ge 

(1) (2) (3) (4) (5) (8) (7) (8) (9) (10) 
1 8401 799 89-55 2,877 147-99 605 92-22 2,160 118-16 
2 84u5 1,397 156-97 — 2,136 10988 703 10716 2,000 109-41 
3 8409 463 52:03 2,383 122:58 135 112-04 2,202 123-74 
4 8412 1,039 116°74 — 1,821 93:98 589 89°79 — 1,702 93-11 
5 8417 842 94°6 1,721 88:53 851 129:72 2,144 121-66 
6 8439 585 65°73 2,571 13225 640 9T65 2,211 120-95 
7 9729 465 52-70 23438 12641 52'1 80.34 2,127 116-35 
8 9754 1,217 136-74 1,911 98:3 855 130:34 1,993 109-03 
9 9758 41,179 132-47 1,640 84:36 568 86°58 — 1,714 93-76 
10 9761 1,168 131:24 1,846 94°96 597 91-0 1,803 98-63 
ll 9776 ` 1,320 148&:31 — 1,816 93-41 603 91:92 1,652 90-57 
12 TKM. I 1,060 L191 1,677 86-26 858 180:79 1,704 93°21 
13 TKM.2 433 48-65 959 49°33 434 66-16 144 40°07 
14  BAM.3 487 5472 1,410 12-53 617 9405 1,980 76-49 

Grand mean $890 1,944 656 1,828 


TH EVALUATION OF CROP PLANTS FOR SOIL MOISTURE 
STRESS WITH PARTICULAR REFERENCE TO RICE CROP 


By K. RAJAGOPALAN, A, SHANMUGASUNDARAM AND A. ABDUL SAMAD. 
Presented by Sri K. RAJAGOPALAN, AN ASSISTANT PADDY SPECIALIST, 
Dnaoucur RESISTANCE SCHEME. 


1. Dr. K. Ramakrishnan, Professor of Plant Pathology wanted to know 
the meaning of the term ‘ drought resistance ' and whether it indicates the 
ability of the plant to survive and produce grains under droughty conditions. 
He cited that in the case of perennial rye the plants do not die off because 
of the rhizomatous habit. He also wanted to know the technique adopted 
in evaluating the material for drought resistance. 


The author replied that in the present studies the ability of the plant to 
survive and produce grains as well as yield well under droughty conditions 
was taken as the criterian for isolation of drought resistant types. Regarding 
the terminology of ‘ drought resistance ', Dr. Levitt has defined ‘‘ resistance 
as the ability to survive the unfavourable external environment ’’ while 
‘hardiness is its ability to survive an unfavourable internal environment `, 
The technique adopted for evaluating the material was ordinary field testing 
and the basis for selection was vield under droughty conditions. 


2. Sri C. Balasubramaniam, Agricultural Meteorologist stated that the 
Food Production Committee has pointed out the importance of the problem of 
drought resistance in crop plants. He suggested that data regarding goil 
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moistare and microclimate could be collected in these studies and in addition 
io soil drought, aerial drought also should be taken into consideration. He 
also stated that an assessment ot the critical phase ol crop growth has te 
be made. 


In reply the author stated that the critical stages consist of the early tiller- 
ing phase and the stage of flower initiation and gram tormation. But it is 
tbe later stage that 1s More Important since the metabolic activity in the 
plant is maximum at that stage. Testing for aerial drought can be effectively 
carried out in controlled drought and heat chambers which have, ‘‘ walk 
in " facilities and such chambers are in use in the U.S.A. in drought and 
heat resistance studies. 


3. Dr. D. Daniel Sundararaj, Systematic Botanist and Associate Professor 
of Botany stressed the need for more intensive work in physiological and 
anatomical aspects. He wanted to know how certain hybrid cultures have 
done well under Upland and Lowland conditions whiie usually ihe varieties 
that do well under lowland conditions do not yield bigh under upland 
condit:on. 


The author replied that in the present studies the material was tested 
under both Upland and Lowiand conditions in order to determine their res- 
ponse to the two different environments and to work out the upland lowland 
ratio. Piani height and yield were recorded and the data preseuted in the 
table show that the hybrid cultures 8405, 9754 and 9776 and drought resistant 
strain TKM 1 have greater upland lowland ratio in respect of yield. Hence 
these varieties are expected to have good performance under lowland às well: 
as upland conditions and will be useful in good and bad years. 


4, Dr. B. W. X. Ponniah, Associate Dean and Professor of Plant Breed- 
ing and Genetics, indicated the association of silica deposition in roots of 
Graminae such as Panicum antidotale to their drought resistance. Spodo- 
gram technique was suggested as useful in silica determination. 


6. Sri T. Nataraj, Ágronomist and Associate Professor of Agronomy, 
elicited information regarding the ad -ptability of the droughi resistant’ rice 
varieties under upland conditions existing in Chingleput district as unden 
droughty conditions there will be no upward movement of capillary water. 


It was replied that among the morphological and physiological attributes 
that were studied, development of the root system, namely, depth oi penetra- 
tiou and higher root shoot ratio was found to be associated with reference to 


drought. 
6. Sri Charles Ratnaswamy, Assistant in Millets, pointed out some of the 


structural adaptations for drought’ resistance in Millets, namely, well deve- 
loped stele, vascular bundle, bypodermal layer and silicated cells in the leaf 


sheath and leaf lamina. 

7. Dr. N. R. Bhat, Director, Central Sugarcane Breeding Institute, 
Coimbatore, wanted clarification whether all the drought resistant strains, 
species and hybrid progenies possess deeper root system. 

Sri K. Rajagopalan replied that from the studies carried out so far it was 
found that the reputed drought resistant strain TKM i, hybrid cultures 8405 
and 9754 and wild species O. minuta and O. latifolia showed greater root 
development. ‘The study is being continued. 

899 2—6 
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8. Sri Ramanujam, Assistant in Cotton, referred to the method of evaluat. 
ing for drought resistance in pine varieties by studyuig the chiocophyi 
stability index. 


9. Sri Samuel, Assistant Agricultural Chemist, wanted to know whethe 
there is any ditterence among the diflerent drought resistant varieties in their 
content of reseive caibonyaraie Material. 

It was replied that this aspect has not been studied so far. 


(vil) STUDIES IN GREEN LEAVES-—III BUFFERING EFFECT Op 
GREEN LEAVES IN SOILS. 
By K. S. SHETTY AND H VARADARAJAN. 
(Chemistry Section, Agricultural College and Research Institute, Coimbatore.) 


Introduction.—The application of green leaves to soils is an age-old prac- 
tice and the beneficial enecis conterred by them are neither doubted nor dis- 
puved. Itis well known that the usefulness of plant materials applied to the 
soil depends on their nitrogen and carbon contents. Therefore tLe enhance- 
ment oi yields of crops due to green-leaf manuring is a multiple function per- 
furmed by the green matter, namely, (1) that aue to the physico-chemical 
effect on the soul; and (2) that due to biological efiect and the release of plant 
nutrients in an availabie form. ‘The extent to which green leaves would 
alter the soil reaction was attracting the attention of the authors, since the 
sap of ihe difierent green leaves has different hydrogen-ion concentration. 
The publication of results of experiments conducted by the workers of the 
-Naionai Botanical Gardens, Lucknow, gave an added impetus to these studies 
indicated below. 


The Lucknow workers have reported that they had successfully reclaimed 
usar lands with the common wasteland weed, Argemone mexicana. In the 
studies undertaken by the authors i$ was sought to find out if the plant mate- 
rials added in the form of any particular plant leaves had any buffering effect 
on the soil reaction and if so which of the leaves would be most suitable for 
use as soll amendment. 


Experimental results.—For the investigation five different green leaves 
were collected and the following aspects were studied. The leaves were: (1) 
Seshania speciosa; (2) Gliricidia maculata; (8) Tamarindus indica; (4) Arge- 
mone mexicana; (5) Pongamia glabra :— 


(1) Determination of the pH of the crushed fresh leaves.—Yor assess- 
mg the hydrogen-ion concentration of the fresh green leaves, 10g. samples 
of leaves were crushed with 5g. washed sand and 50 ml. of distilled water in 
a porcelain mortar. This was extracted with a further quantity of distilled 
water and the entire volume made up to 300 ml. The results are given in 
Table I. From the table it will be seen that the pH of the different green 
leaves varies from 3-2 in the case of Tamarind to 7:2 in the case of Glyricidia. 
Thus the pH of green leaf materials is from strong'y acid to slightly alkaline 
range. 


The extent to which the original pH of the different green leaf extracts 
gets altered when treated with dilute acid and alkali was found. The results 
are presented in Tables IT and IIT. It is seen that there is change in the csse 
of the extracta of all the green leaves except Tamarind. In the case of 
Argemone mexicana leaf the change is the lowest. 
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The above inference led to the idea of the probable buffering capacity 
of the leaf-extracts and in order to determine the inherent potency of the 
extracta to withstand the addition of ditlerent quant.ties of acid ang aikali tha 
leat extracts were treated with different amounts of acids and alkalies and the 
pH determined. The results are presented in Table 1V and the summary 
of results in Tabie V. The amount of acid required to alter the pH by 0:2 in 
the case of Sesbania was 2:5 ml. N/100 B: SO, while ıt was 1°3 ml. in the 
case of Pungam. The leaves which reacted better were Argemone mexicana 
and Tamarind. In the case of Argemone mexicana the amount of N/100 acid 
required was 15 ml. and in the case of Tamarind 30 ml. Similarly with 
N/100 alkali, Argemone extract required only 4-0 ml. to change pH by 
0-2 units which Tamarind required about 25 ml. to alter its pH to that degree. 
Thus it is apparent that Tamarind leaf has a comparauvely better buffermg 
effect than any other green leaf and, of the leaves studied, Argemone mexi- 
cana can be considered a close second. 


When green leaves are allowed to undergo fermentation the changes 
that result in the pH at different periods are given in Table VI. The pH 
of all the green leaves at start was on the acidic range and within seven days 
Argemone reached the neutral point. All other plants reached the alkaline 
range within a month excepting the Tamarind. Even after sixty days of 
fermentation Tamarind leaves gave a pH. in the acid region (5-8). Thus it 
seems that Tamarind leaves contain more of organic and mineral substances 
inherently acidic. 


(2) Green leaves and removal of soil alkalinity.—' The next series of 
experiments conducted were to test the capacity of the different green leaves 
to counter the alkalinity of soil and the period to which they were capable 
of retaining the altered hvdrogen-ion reaction of the soil. This faculty of the 
respective green leaves would be a very useful factor in the choice of green 
leaves: for the reclamat/on of alkalinity, permanently or as a temporary 
measure for the duration of crop growth. 


To 100 gm. of soil samples of known alkalinity 5 gm. of crushed green 
leaves were added and the pH estimated at different intervals. The resulta 
are presented in Table VII. 


The soil reaction at the start was pH 8:0 which in the conrse of 60 days 
got reduced to 7.9 when water was added. This is probably due to th 
decomposition of the soil organic matter and the activ'tv of micro-organism 
producing carbonic acid. In the case of green leaf treatments the pH of the 
soil got reduced considerably with lowest value around 6:4 in the case of 
Tamarind and Sesbania, while Argemone gave a pH of 6:8 to the same soil. 
The pH recorded during definite intervals showed a steady increase in all 
the treatments but yet Tamarind maintained the lowest value. 


Discussion.—Experiments to compare different forms of green manures, 
as well an to find out the optimum quantity of green manure to'be applied 
were conducted at several places in the countrv. The largest number of 
experiments with green manures was conducted at the several Agricultural 
Research Stations in the Madras State. The general findings are that green 
manure ıs as efficient as ammonium sulphate, and that about 6.090 ro 8,000 
lb. of leaves per acre appear to be the optimum quantity and that ditferert 
green manures when compared on equal nitrogen basis.gave more or less the 
Same response with a few exceptions. A few trials were also carried out a$ 
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several places on reclamation of alkaline soils by green manure. The ei 
at Mettumarudur in the Kattalai High Level Channel area to reclaim t1, 
typically alkaline soils, daincha was used as an adjunct with gypsum and 
sulphur, because da:ncha is able to withstand slight alkalinity. But no trial 
was done on the use of green manure alone for aineliorating the alkaline cop. 
dition of soils. In the trials carried out at Nagercoil for three years (19892. 
85) different leaves, which are sour, were tried at 4,000 lb. per acre to verify 
the validity of the claim made by farmers of the area that sour leaves reclaim 
alkaline soils. Of the six different leaves tried, leaves of nelli (Phyllanthyg 
emblica} were most effective in neutralizing the alkali followed oy tamarind. 
The trials curried out at the research stations of Mysore (Irwin Canal Farm 
and Babbur) showed that all the leaves were effective generally. However, 
sunnhemp at Babbur and lantana and tirucally at Irwin Canal Farm were 
the best. It was generally found that there was a fall in pH. after treatment 
with green manure in all cases. Daniel and Karunakar (1950) found that the 
pH of green manured plots was slightly higher than the unmanured control 
plois. The difference in pH. between the green manure treated plots them. 
selves was not pronounced. But the variations in pH value with time was 
found to be much greater than that obtained with even such drastic treat. 
ments as incorporation of organic and or inorganic manures in the soil 
medium. They averred that the growth of the rice plant caused the changes 
in the reaction of the medium on which it grew. "They themselves expressed 
the view that unfortunately there were no fallow plots with treatments from 
which comparisons could be made in regard to variations in pH in cropped 
and fallow soil. Kelly (1993) showed that pH changed very little during one 
year period. ater studies by Karunakar et al (1950), the drainage water 
analysed for pH showed verv little difference in the different rounds of ana- 
lysis done. There was no difference between the plots receiving 5,000 lb. of 
green manvre and uneropped and those receiving the same dose but with a 
erop of paddy. There was also not much difference due to application of 
double dose of green manure (10,000 Ib.). 


Bo far no detailed study seems to have been made in regard to the buffer- 
ing capacity of green leaves when applied to an alkaline soil. The present 
investigation in the laboratory revealed that some of the leaves have definite 
buffering capacity when applied to the soil. When tamarind leaf was 
applied at a low level to a soil of pH 8-0 it was able to maintain the soil 
around a favourable pH for a longer period than the other leaves compared. 
In case considerable quantities of tamarind leaves are applied it may be possi- 
ble that the effect may be felt for a longer period. The point referred to by 
Sethi et al (1952) that sour leaves are popularly used to reclaim alkaline soils 
and that nelli and tamarind leaves are generally used seems to have support 
in these investigations. Besides the tamarind, the claims made for Arge- 
mone by workers elsewhere seems to be due to factors other than their buffer- 
ing effect. Tt mav be pointed out here that the mineral matter content of 
Argemone is considerable and over 40 percent of the ash material is com- 
posed of calcium. Further work is warranted to find the mechanism of recla- 
mation brought about by green leaves. 


Summary and conclusions.—(1) Studies were carried out with different 
sreen leaves as to their buffering capacity in presence of acid and alkali. Ji 
was fonnd that tamarind leaf is able to withstand a greater amount of acid 
and alkali withouf much change in the pH followed by Argemone mexicat® 
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(2) Of the different leaves appli , l 

auter pplied to an alkaline soil, they all brought 
ihe pH to the acidic side but the effect was only for a short eas ease a ri 
that produced by tamarind leaf. P 


(3) The studies reveal that inherentl 

y sour leaves have better effect on 
ers and further work is needed to appreciate their usefulness in this 
regard. 


References— 


Pak D T : 
Vol. wu CAN A. B., Sing, H. P., Joshi, B. S. (1960), Indian Farming, 


(2) Kelly, A. P. (1923) Soil Sci. 16, 41-54. 


(8) Sethi, R. L., Ramaiah, K.. and Abrah T tal i 
of Rice in India, Bull. No. 38, LOAR. raham, T. P. (1962) Manuring 


(4) Varadarajan, S. and Sanyasi Raju, M. (1956), Madras Agri ; 
M y ] (1956), Madras Agri. J. 43: 


(5) Karunakar, P. D., Sanyasi Raju, M. S., and Verghese, E. J. (1951). 
—Studies on green manuring of paddy—Proc. of First Scientific Workers 
Conference, Agricultural College and Research Institute, Coimbatore. 


(6 Karunakar, P. D. and Daniel, F. L. (1950)—Preliminary studies on 
pH fluctuations in Rice soils—Indian J. Agric. Sci. XX pt. IT 173-184. 


Glossary. 


Daincha—Sesbania aculeata. 
Sesbania—Sesbania speciosa. 
Pungam—Pongamia glabra. 
Tamarind—Tamarindus indica. 
Argemone—Argemone mexicana. 


TABLE I. 
pH of green leaf extract. 
Name of the leaf. ‘ pH value. 
1 Sesbania es a - 6-8—6'8 
3 Glyricidia se 9 «+ D o o oae M 7T-0—T8 
3 Tamarind .. "m T 2L 3-1—3-3 
4 Argemone mexicana os e - 5:6—8-3 
5 Pungam E 55 T PES 6:3—0-5 
6 Water xd xx - T SN 6.6—6-8 
TABLE lI. 
pH values of the green leaf extracts treated with acid and alkali. 
pH values. 
rm 
Name of the leaf (75 cos. only). Original N/100 HeSO, N[100 KOH 
pH OOO TT 
5 ml. 10 nal. 5 ml. 10 ml. 
1 Sesbania .. - Ac Së 63 ` 5-4 4-9 6:8 7-4 
2 Glyricidia "en on o T4 6-5 5-7 7-9 8-2 
3 Tamarind . Se i "T 3-1 — No change. — — 
4 Agemona Mexicana ge AT 58 5.6 5:5 0:2 66 
G4 SA 58 4:8 ZA 


& Puhgath Ab o Ab en ` 


ZA 


Tapia ITT. 


The fluctuation in pH value of the green leaf extract treated with acid and alkali. 
Change in pH 

















Name of the leaf. N/100 H250, N/100 KOH 
Ss mg eneen, 
5 mi, 10 ml, 5 mal. 10 mi. 
ł Sesbania es ep em ve ee os 0:9 1-4 0-5 1-1 
2 Glyricidia as es en eg - 0:9 1-7 0-5 0:8 
3 Tamarind wm -— eg as E No change 
4 Argemone mexicana .. . je x 0-2 0:3 0-4 0-8 
5 Pungam .. e? eg - - e 9-6 l1 0-4 0-9 
TABLE IV. 
Buffering effect of the green leaves, 
pH 
N/100 H2804 
Name of tho leaf. Ori- 09:5 1-0 15 2:0 2:5 3:0 
gin al ml. tal ` ml. ml. ml. ml. 
pH 
(1) (2) (53) (4 (5) (9 (7) (8) 
1 Sesbania pi : T BA 6:4 6:4 63 e3. 62 61 
2 Glysiecidia .. e va ax 7n T0 7:0 6:9 6:9 6:9 0:8 6-7 
3 Tama.ind .. eng e - we 3:2 3:2 32 32 3:2 3:2 3:2 
4 Argemone mexicana T ni eg 56 5:60 5°6 56 ENZ 5'8 5:6 
5 Pungam is vs e en we 64 64 63 6:2 6:2 61 61 
6 Water m ne eh e T 67 ys 42 sa 3:8 T LK: 
pH 
3'5 40 5:0 10:0 200 30:0 
m). ml. ml mi. ml, ml, 
(9) {10) (11) (12) (13) (14) 
1 Sesbanis .. zi TIN T 61 6-0 e D e "- 
2 Glgricidia .. Ka n - wm 6:5 6:5 6:4 - Á à SE? 
3 Tanarind .. E T bé - 3:2 3-2 3:2 3:2 EW 3.0 
4 Argemone mexicans ke Kë 55 5'5 5:5 5'5 D'A 5.1 
5 Pu gam ex eg es ex 4 & 6:1 61 6:0 i Ges Ps 
6 Water - an eg ES m e es 3:4 3:1 2:8 2.6 
N/100 KOH 
gU ÉD ÁN A ey 
0:5 1'0 15 20 25 30 
mi ml. mnl. ml. ml ml 
1 Sesbania  .. - y T ag 6:4 6:5 6:5 . , 
2 Glyricidia - e - es TI 71 T3 : : e : : 
3 Tama:ind .. e e Sa P eis 2:9 3:2 3:2 Kit 3:9 3:2 
4 Argemone mexicana I T is 56 6:7 5:7 57 5:7 51 
5 Pang m ae oe aie ove wi 6°4 6:5 6:5 65 6:6 6:6 
6 Water - T z D - ; 9'2 W 9-7 9:9 
N/100 KOH 
(Fe A MÀ se 
3:5 40 5:0 10:0 20:0 39-0 
mi. . mi. ml. ml. ml, e ml. 
1 S»ebania ee c e e ee ev e es ce 6'9 TO 
2 Gly icidia  .. 7€ ss "e Cr i 7-6 oe ep eo 
3 Tamarind se ee ae ee as D 3-2 3-2 2* ` D 
4 Argerno e mexicana " Se i 57 5'8 a $2 33 CN 
5 Pungam e A e e eg a e e e "4 6:7 6:8 eg SS v 
6 Water ER oa ee ee ae p 10:9 10:5 10-8 e 


To produce 02 unit change Argemone required 15 ml: N/100 H2504 
Tamarind required25 ml, 4/109 KOH 
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TABLE V. 


The quantity of acid and alkali required to change the pH by 0-2 of the leaf extracts. 


N1100 acid to N/100 Alkali to 
Name of the green leaf. change the pH change the pH 
by-—0- by—0-2. 

ml. ml. 

(1) (2) (3) 

1 Sesbania $4 T im T Ss 2:5 2.0 

2 Glyricidia - «x T va vs 2:5 Lë 

3 Tamarind T ie d m wg 30°0 25-0 

4 Argemone mexicana . e 19:9 40 

& Pungam "9 e 2-0 3:0 

Tass Vl. 


The pH of the green leaves during decomposition in distilled water. 


! 


pH at different intervals 
Name of the leaf. A 


Ga, ee ae ee ee IE woa EE c M e 
4days "days 15days 30days 45days 60 days 


(1) (2) (3) (4) (5) (6) (7) 
l Sesbania .. os e * 49 0:2 6-1 8&1 $-3 V4 
2 Glyricidia .. A gw 49 48 Gë TZ T-6 T8 
3 Tamarind .. . . ENG 9:3 3-6 4°8 56 5°8 
4 Argemone Mexicana T 62 7-0 T8 se 8-2 8-5 
5 Pungam T T KA 61 T2 T8 8-0 8-2 
Tanıma VII. 


Decomposition of green leaves and soi! pg. 





pH ai different periode 
^ 


Treatment. e-—- a — 
4days "7 days 15 daya 30days 45days 60 days 
(1) (2) (3) (4) (5) (6) (7) 
1 Sesbania T. Sg X 6:4 67 72 T5 7:6 7-7 
2 Glyricidia .. sa zš 6:5 67 T2 T4 7-6 T8 
3 Tamarind ee T es 6 4 6:4 7 1 7:3 TS 75 
4 Argemone mexicana sa 6:8 7:0 7-3 ON 76 Ce? 
5 Pungam iz e 8 6.6 T0 72 T3 T4 T6 
6 Soil (Untreated) .. S 8&0 8-0 7-9 19 7-9 79 


STUDIES IN GREEN LEAF III. 
BUFFERING EFFECT OF GREEN LEAVES IN SOILS. 
By K. S. SugrrY AND S. VARADARAJAN. 
PRESENTED by Snr S. VARADARAJAN. 


Sri T. Rajagopala Iyengar, Compost Development Officer wanted to know 
if any systematic studies on the organic acids liberated during the decomposi- 
tion of green leaves were made. He also pointed out that the optimum pH 
for phosphate solubility is between 6.5 and 7.5 and at that pH the phosphates 
have buffering effects. He further stated that green manures have physical 
and manurial effects. 


Dr. Nijahvan suggested that tamarind seeds improved soil structure and 
also were useful as food material. 


dô 


Sri Dalasubramania Mudaliat wanted tc: know whether the tests were 
made under field conditions. He also suggested that the studies might be 
cuncentrated on the Argemone mexicana, since tLe usefulness of the weed 
would be a decisive factor to control its spread. 


Sri Vasudeva Menon desired to know why the pH values were different in 
the dillerent tables. | 

‘Sri Ramakrishnan wished to know whether the different organic acids 
produced by the Argemone plant during its growth were identified. He was 
of the opinion that the organic acids released during the growth of the plant. 
might bring down the pH and thus influence the soil conditions in the rhizos- 
phere region for good-crop growth. 

Sri T. Nataraj wanted to know whether the experiments were carried out 
under irrigated or swampy conditions. 

Sri D. M. Samuel said that the presence of saponins might have great 
effect on the structure of the soils. 


Sri Varadarajan replying to the queries raised during the discussion said 
that nobody doubted or disputed the manurial value of green leaves. It was 
only in regard to their buffering effect in soils that these studies were 
directed. He added that the production of various organic acids during the 
decomposition of en matter was well-known. Along with the production 
of organic acids, carbdnic acid was also produced, all of which were useful 
in reducing alkaline renrtion. He agreed that phosphates had buffering 
effects but for the pho: vhates to be soluble the pH had to be brought to about 
neutral region and that was possible by the imiuediate buffering effect of 
green leaves. | 


He added that these tests were made in the laboratory and under swampy 
conditions. The different values found in the different tables were due to 
the different samples. He said a range of pH. of the leaves has been given in 
Table I. ` 


He concluded that the entire study has indicated that green leaves have 
buffering effect for shorter or longer periods depending üpon'the nature of the 
leaves and that sour leaves seem to have such effects against alkaline soils for 
a longer period. He said that further study is warranted to throw more light 
on the usefulness of green leaves in this regard, namely, to keep out the 
alkaline reaction of a soil for a considerable period during a crop growth. 


(viii) The influence of paddy husk, saw dust and tamarind seed powder on 
some physical properties of soil and on erop growth 


By Messrs. S. KANNAN AND C. N. VENKATARAMAN. 


Introduction.—The use of synthetic soil conditioners like Krilium, and 
Aerotil, is of recent origin. These have been found to assist in soil aggregate 
formation, water retention, water percolation and soil aeration, as well as in 
the reclamation of saline and alkaline lands (Hedrick and Mowry, 1952; 
Allison, 1952; Martin and Jones, 1954). The crop growth in conditioner 
treated soil has also been found to be improved (Hedrick and Mowry, 1952). 
These soil conditioners however, have not become quite popular, even in 
western countries, presumbaly because of the prohibitive cost of these mate- 


tials. 
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Several organic compounds, organic refuse and wastes: from agricultural 
products, containing many of the compounds like polyuronoides and polysac- 
charidés, have been treed for their sali Conditioning properties by taany 
workers. Soil aggregation and improvement of soil structure were found to 
be brought about by the application of clarion extract (spent ‘hquor trom the 
product.on of woou puip), (Alderter and Sharp, 1905), wood putp and wood 
iragments (Lunt, 1925), and inesyune gum (Martin and Aldrich 1055,. 
Even bark fibre obtained from popular trees, were found to increase moisture 
holding capacity of light soil, by Fogg (1954). Hoon et al (1955) have ss. 
gested that the tamarind seed powder, which could be available in abundas- 
can De utilized as sod conditioner, by suitably processing the product, The 
experiment described herein was conducted to examine the soil conditioning 
properties of paddy husk, saw dust, and tamarind-seed powder, and also the 
efiect on the growth of crop grown in such treated soils. 


IEvperimental.—The experiment designed to ind out the erects of paddy 
husk, saw dust, and tamarind seed powder at 3 levels, viz., 24 percent, 5 
per cent and 10 per cent by weight of the soil, was first conducted using red 
soit, and was taken up later, using black soil, on similar lines. 


Besides control, two more treatments with synthetic soil conditioners, 
namely, Krilium and Aerotil, at 0-1 pereent in each case, were also included, 
in order to have a comparative study. ‘here were altogether twelve treat- 
ments, and, two sets in each treatment were run simvltaneously. ‘Three 
kilograms of soll were placed in each pot representing | tu yatment, and the 
calculated quantity of the materials at the rates mentioig above, was inti- 
matey mixed with the soil. The soil was then wetüedvith about 500 mi. 
of water, periodically, at fortnightly intervals. 


The aggregate analysis was done after about 90 days of application, using 
about 200 gms. of air dry soil samples, following the dry sieving method, and 
the data are presented in the graph, The soil reaction was determined with 
a Beckman pH meter. The rate of percolation, water holding capacity, and 
volume of expansion were estimated and expressed on moisture free basis, 


vide Table 1. 


At the end of the experiment, the pots were utilized for growing ragi seed- 
lings, in order to study the effect of the different treatments on crop growth. 
For this purpose, seedlings about 20 days old, were transplanted in both the 
sets of pots, 5 plants in each. Cattle-manure at 100 gms. per pot, was applied 
in one set of pots, before the transplantation of ragi seedlings, as a basal 
dressing, while the other set did not receive any basal dressing. The relative 
growth performance of ragi, due to different treatments, can be observed in 


Fig. 1. 


Results-—Soil reaction.—The pH of the red soil receiving no treatment, 
is little higher than the neutral range. While the Krilium and Aerotil have 
not brought about much change, there is a considerable reduction in all the 
rest of the treatments. Maximum reduction has resulted following application. 
of tamarind seed powder at 10 per cent level. Among the 3 dosages, viz., 
23 per cent, 5 per cent, and 10 per cent, in each kind of treatment, the larger 
the dosage, the greater the reduction in pH, in genera], The bringing down 
of the pH from 7-9 to 6:5, by tamarind-seed powder application at 10 per. 
cent level, is quite striking. The effects on black soil by any of the treat- 
ments are on more or less similar trend, though not to the same degree. 


899-2—7 
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Rate of percolation.—This was studied in red soil. Kriium and Aerotil 
nave been luund to considerably increase the percolation Capacily of so, 
Paday uusk aud Saw dus, at Lie doses tried, are less elective tuan lhrihum 
and Aeruti, Though the elects are much better than M control. In these 
treatinents, there is not much of variation resulting from the 3 dosages in 
each. ilie ceci uf tatuatinu seed powder ut percoiation rate IS iMteresting, 
At 4} percent dose, the rate of percoation is high. At 5 percent, this is 
almost 23 times as etfective as 44 percent. At the maximum dose of 10 
per cent, the rate of percolation does uot increase and is almost the same ag 
at 23 percent dose. 


Volume of erpansion.—Krilum is found to cause the maximum 
expansion in volume following addition of water, in the red soil. Tamarind 
seed powder at 24 percent rate, is nearly as effective as urilium in this regard, 
while the higher tne dosages, the less the degree of volume of expansion 
At 10 percent rate, it is not effective at all. The volue of expansion in 
the case of paddy husk, is even less than the control. ‘This is particularly 
true in the case of paddy husk and saw dust at 10 percent levels. In black 
soil, Krilium and tamarind seed powder at 10 percent dose, cause the 
largest volume expansion. The eflects of paddy husk and saw dust at all 
the 3 levels and tamarind seed powder at 2} percent and 5 percent do rot 
seem to bring about large change in this respect. 


Water heldin pacity.—In red soil, paddy husk and saw dust at 10 
per cent levels, dag tamarind seed powder at 5 perceny level, are found to 
increase the wate’ bolding capacity more or less to the same extent while 
the largest increas is seen in tamarind seed powder application at 10 per 
cent. All the other treatments are almost ineffective in increasing the water 
holding capacity. In black soil, the water holding capacity is markedly 
increased by paddy husk and saw dust at 5 percent and 10 percent doses, 
and by tamarind seed powder at all thg levels. 


Aggregation.—The effects of the 3 indigenous materials, on aggregation 
in rec soil, are superior to the control, and even to the synthetic soil cond 
tioners Kritwr and Aerotil. at the doses tr.ed, particularly, on aggregate sizes 
greater than 2 mm. The tamarind seed powder treatinents at 5 percent snd 
10 per cont levels, are seen to give maximum aggregation. While this is 
equally so in black soil, their superiority over the untreated soil is not s9. 
great as in the case of red soil. 


rop growth.—In the crop growth in the treated soils, the effects of 
tamarind seed powder at all the 3 doses, are quite marked. This is specially 
so, at 10 percent application. The basal dressing with cattle manure 18 
fonnd to improve the crop growth, to a large extent. Thus. the plants in 
soils which did not receive cattle manure, were stunted and poor. The eat- 
head and grain formation were also poor, in contrast to the plants receiving 
basal dressing, in general. 


Diseussion.—The soil is a heterogenous complex system made up of 
solid, liquid and gaseous material. To make a soil fertile, the. solid phase 
must contain sufficient nutrients that can’ be released to the plants. The 
ability of the soil to produce crops however, is dependent not only upon ihe 
proper supply of these nutrients, but also upon such air and water relations 
as will make possible the most efficient usage of available nutrients by plant 
The agricultural importance of a good soil structure on which depends tht 
air and water relationship of a soil, therefore, needs no emphasis. 
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it is observed that hy the addition of some of the organic waste materials 
like paddy husk, saw dust and tamarind seed powder, some of the physical 
properties lke soil reaction, rate of percolation, water holding capacity, und 
volunie of expansion, have all been favourably influenced to varying degrees 
in red soil and black soil, which were experimented upon. iid i 


In red soil, tamarind seed power at 23 per cent, 5 per cent and 10 per 
cent, are seen to bring about considerable reduction in pH ; the hivher the 
dosage, the greater the reduction in pH. The organic acids which are present 
in tamarind seed in abundance, may perhaps be respons.ble for the reduction 
in soil pH. In regard to the rate of percolation, the higher dosage of tamar.nd 
seed powder does not proportionately increase it, thereby indicating that 
application of higher dosages as at 5 and 10 percent, not beneficial for 
better aeration of soil. 


Application of as large doses of paddy husk and saw dust as 10 per cent, 
are ne doubt capable of increasing water holding capacity of both red and 
black soils; but more or less similar increases are obtained using tamarind 
seed powder at 2$ percent and 5 percent rates. 1t is also noted on agerc- 
gate analysis by dry seiving, that tamarind seed powder at 5 and 10 per cent 
give the maximum aggregation, and 1s superior to paddy husk and saw 
dust, although the latter two materials are also found to be better than 
control. . 


From the results of aggregate analysis, it is observ that the effects of 
the various materials used, on the soil aggregation, afe Mess pronounced in 
black soil than in red soil. The presence of greater a nts of clay. in ihe 
black soil used, may perhaps be responsible for the *:gor aggregation, n 
general. Baver (1035), while studying the effects of forganic matter on 
aggregation of soil, obtained a very high correlation between organic matter 
and aggregation in soils containing less than 25 percent clay. 

In respect of crop growth, maximum growth of ragi is observed in soils 
treated with tamarind seed powder. It is interesting to note that application 
of organic matter like cattle manure has enhanced the effects of all the treat- 
ments, in general. It is quite possible that given optimum physical con- 
Gitions in a soil, nutrients from applied manure become available to the 
plants; to a greater extent. 

The use of saw dust has not been found to be much beneficial in both 
black and red soils, and the crop growth in soils receiving these treatments, 
was not appreciab'e. Even a poor growth of plants in soils treated with saw 
dust has been recorded bv Lunt (1955) and is explained to be the result of 
temporary nitrogen deficiency, caused by saw dust. 

Conclusions.—The applications of paddy husk, saw dust and tamarind 
seed powder at Zä percent, 5 percent and 10 percent levels, in red and 
blacw soils, are seen to bring about considerable improvement on some of the 
phvsical properties of soil. There is ample scope for their being used as 
substitutes for- synthetic soil conditioner like Erilium and Aerotil, which 
are very costly. The beneficial effects of these indigenous materials, are not 
however so marked in black soil,-as in red soil. 

Retter crop growth can be obtained when basal dressing of cattle manure 
is given to the soil previously treated with these materials. 

The tamarind seed powder is found to be the best of the three materials, 
tried. Application of tamarind seed powder at 25 percent level will be 
much useful, when taken up on a field scale. The duration of the effective- 
ness of these materials, is however, yet to be exanuned. 
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TABLE L 
Effects of paddy husk, saw dust and tamarind ssed powder, on soil reaction, 


rate of 


percolaton, water holding capacity and woiurne of ex, onsion in red and black soils, 
as compared with those Kritium and Aerotil. 


Soil reaction. 


(7  * ——— oO} peroco:à- p ———- 


Hate of Volume of expansion. 
~ capacity as per cent, 
ae 





Water holding 


Treatment. Bed Black tion «n Red Black | c-— ————— 
soil. , 804. Red soil. soil soil Red black 
l m, percent per cent soil. osi. 
per hour. 
(1) - (2) (3) (4) (5) (6) (7) (8) 
Control = TY 81 57 5:99 21:46 63°77 60-04 
Krilium 61 pe 7:05 T9 660 11-66 33-64 55:13 63 32 
gent. 
Acretil Cl per 8-00 T 150 7:50 22°87 55°29 60°47 
Cont. " 
Paddy busk 2j 7:65 7-8 200 14:43 21-72 55766 51:98 
per cent. 
Paduy husk 65 T4 7"i 200 453 19:96 55.07 72:81 
per cent. 
Paddy, husk 10 70 Ti 103 2:02 24:12 74°59 79°94 
per cent, 
Saw dust 2} per 785 T9 266 6°00 21:51 62-30 66-79 
cent, 
Saw dust 5 per T T8 218- 605 20°67 67°08 79°31 
rent. . 
Saw dust 10 per 145 T8 308 2-43 26*07 75-50 79:98 
cent. 
Tamarind seed T3 74 347 10:45 24:34 62:47 72-06 
powder 2j per 
cent. 
Tama ind seed GN 14 RER 8:15 27°99 IT'43 84°76 
puwder 9 pet 
cent 
amarind sed 95 Ti 254 563 34°70 $2:15 82-89 


powder 10 per 
esit. 
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SOIL AGGREGATION FOLLOWING DIFFERENT TREATMENTS. 


RED SOIL 
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TREATMENTS. 
1. Control. 
2, Krilium 01% 
3. Aerotil 01% 
4. Paddy husk 24% 
5. Do. 5% 
& Do 10% 
7. Saw dust 24% 
8. Do. 5% 
9. Do. 10% 


BLACK SOIL 


10. Tamarind seed 
powder 24% 
Do. 





e 5% 
ER Do, 10% 
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RAGI CROP RESPONSE IN DIFFERENT TREATMENTS 


PLATE (A) 





Details of treatments— 
Plate (a} No Basal dressing. 

1. Control; 
2. Krilium 0'1% 
3. Aerotil 0-1% 

4. Paddy husk 23% 

5 

6 

7 


T 5% 
e 5 109; 
. Saw dust 23% 
8. » 5% 
9. si 10% 
10, Tamarind seed powder 24% 
ll. KW 595 


12. » 10% 
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RAGI CROP RESPONSE IN DIFFERENT TREATMENTS 
PLATE (B) 





Details of treatments— 
Plate (b) with a basal dressing of cattle manure 100 grm/pot. 
1, Control ; 
2, Krilium 0:195 
3. Aerotil 0:195 
4. Paddy husk 24% 


5. " 5% 

6. - 10% 

7, Saw dust 2195 

8, 5% 

9, » 10% 
10, Tamarind seed powder 2$% 
LL y 5% 


12. 8 10% 


Di 


INFLUENCE OF PADDY HUSK, SAW DUST AND TAMARIND 
SEED POWDER ON SOME PROPERTIES OF RED AND BLACK 
SOIL AND ON CROP GROWTH. 


By S. Kannan AND C. N. VENKATARAMAN. 
Presented by: S. KANNAN. 


Sri K. Vasudeva Menon, Assistant Chemist, wanted to kuow whetker 
the application of tarmarind geed powder would be economical in view of the 
great demand for the same nowadays. 


‘The suggestion was that it would be advantageous to report to this appli- 
cations wherever it is cheaply obtained. 


Sri S. Venkatachalam, Assistant Soil Chemist, wanted to know the mode 
of action of the synthetic soil conditioners in soil aggregation. 


He was informed that the polymer compound has molecules of long 
structure and these are capable of forming  ' bridges’ between two soil 
particles. 


Sri C. Balasubramaniam, Meteorologist, remarked that field trial of these 
substances would bring out possibly favourable results even in the case of 
black soil. 


The experiment was confined only to pot culture Vt4dy. 


(ix) STUDIES ON CUMBU (PENNISETUM. TÉPHOIDES) RUST. 


By C. V. GoviNDASWAMY, K. RAMAKRISHNAN AND K. SAMBASIVAN. 


«Plant Pathology Section, Agricultural College and Research 
Institute, Coimbatore.) 


Introduction.—The rust disease on cumbu (Pennisetum typhoides Stapf), 
caused by the fungus Puccinia penniseti Zimm. is quit common through- 
out Madras State. Ramakrishnan and Sundaram (1956) observed that must 
of the varieties of this crop grown at the Millets Breeding Station, Coimbatore 
were more or less susceptible to this disease, the intensity of infection rang- 
ing from 5—100 (according to Cobb’s scale). The cultivators’ crop in che 
State is also affected by this disease, very often in a severe form, but it is 
generally ignored by them, as there is a general impression that the disease 
does not materially affect the yield. No data, however, is available on the 
correlation between rust intensity and yield. It was therefore considered 
desirable to ascertain whether there was any appreciable loss in yield due to 
infection by this rust and whether such losses could be averted by fungicidal 
spraying. With this objective, a field experiment was laid out at the Millets 
Breeding Station, Coimbatore, for three seasons during the years 1957-59 
and the results obtained are reported in this paper. 


Materials ana methods.—The variety of cumbu used in the experiments 
was Co. 3., a rust susceptible variety of this crop. During 1957 the 
crop was raised under rainfed conditions while in the other two years it was 
irrigated. The experimental treatments were randomised and replicated. 
The fungicides Dithane Z-78 (Zinc ethylene bis dithiocarbanate) was used in 
the fungicidal spraying at a concentration of 0-15 percent. It was expected 
that by adjusting the frequency of sprayings a graduated series of infection 
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grades could be obtained. These grades could then be compared and corre. 
lated wita the yields of the respective treatments. ` The number ot spray- 
ings given varied trom A to ll, the first spraying given 45 days after sowiag 
and ihe subsequent sprayings at six day intervals. i 


Observations on the prevalence or intensity of rust infection were recorded 
just prior to each spraying and the final intection count was taken at the 
time of harvest. For recording infection counts 100 random piants were 
examined under each treatment. ln each plant hve random leaves were 
examined and the intensity of leaf intection s¢ored according to the modi- 
fied Cobb's Scale (Chester, 1950). The intensity of ieaf infection in each 
treatment was computed by adding the category values assigned to each 
grade and the total intensity per treatnient was obtained. During 1957 the 
untensity of leaf infection was not recorded but the percentage of rusted 
plants per treatment. 


Results 1957.—During the 1957 season sowings were done on 18th Octo- 
ber 1957. The fungicidal treatments were started when the crop was about 
45 days old. The crop received one to five sprayings according to the treat- 
rent. Where the sprayings were repeated this was done at six-day intervals. 
Observations on the prevalence of rust in each of the treatments were made 
prior to each spraying and also at the close of the experiment. The grain 
yield in each of thd tibatments was also recorded. ‘The results are presented 


m Table I. 


TABLE |, 


Percentage prevalence of rust and grain yield in 1957. 





Treatments—Number Disease prevalence percent, 
ef spraye. Se ee See at 
Rep. I II EJII IV Mean. 
(3) (2) (3) (4) (5) (6) 
One e - us 86-9 87-8 90.7 86.1 87.9 
Two e es d 78.6 82.8 90.2 84:4 84-0 
Three  .. e - 73:7 88:4 89:7 90*9 85-8 
Four T T ws 79.9 847 80.8 89:8 85:3 
Five 7 T "T 79.6 88*0 87.5 73.9 82-4 
Control .. ; T 77-4 86:4 89.4 89-0 85.0 


Grain yisld in oz, 





t ey EE EE eben a aer -— 

i Ir WI IV Meat. 
(7) (8) (9) (10) (11) 
One oe (s es 195 22-6 19:8 11:3 17:2 
Two eg sg ° 20-5 22-9 18.2 90*7 20-4 
Three... ew ee 213 26:8 17.8 22.8 22:3 
Four ex ec ae ENG 30.3 24-0 27.0 23-9 
Five de Ga Sg 21:5 27-0 94.5 27:0 25-0 
Control ee 2. 13:5 16-8 19°0 15:5 19:2 


Disease incidence: Z test not entiefied- 
Yield differences : Z test satisfied S.E. 1:70; C-D- 4:98 
Qenelusions a A 3 2 1 6 

reste. 
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(he results indieated that there was uo significant difference in per 
tage prevalence of rust infection between treatments. The yield ditforenced 
getween treatments were, however, statistically significant. On losar sis 
unnation it was observed that there were considerable duferences in pos 
intensity of iniection (plant infection) between the diflerent treatments fn 
the succeeding two years therefore, tbe experiment was modified by Ce Zeg 
ing the number of sprays and also by recording the intensity of infection in 
each treatment instead of percentage prevalence. i 


1958.—During the 1958 season the crop was raised under irrigated con- 
ditions and the sowing was done on 30th May 1958. The treatments ranged 
from no spraying to 1l sprayings in some of the treatments so as to obtain 
o sufficient number of differing grades of infection. The intensity of 
B and the grain yield were recorded. These are furnished in 
labie ll. 


Taste II, 


Intensity of leaf infecticn (category values) and grain yield 
during 1958. 





Numter of spraye. Intensity of leaf infection. 
i gn T€ 

Rep. I T IIl iV Mean. 

K1) (2) (3) (4) (5) (6) 
One — .. 0... 0. 434 486 458. 450 456-3 
Two es ay T 443 440 446 461 449-8 
Three e de 484 357 ait 422 418.5 
Four. em Së 368 305 349 360 345-5 
Five e T T 367 253 443 592 563-8 

Six a Ss T 284 269 334 385 318 
Seven  .. yx ep 94 149 234 30] 194-5 
Eight  .. ae ame 75 158 30 42 15.0 
Nine oe «i T 35 42 62 54 48-3 
Ten SA as Sa 37 33 25 27 30-5 
Eleven . a is 27 11 21 25 91-0 
Control ae ee ea 386 479 452 492 452-0 


Grain yield in oz. 


eege 


I D 1Il IV Mean: 
T 91.3 15:0 21-8 19*6 
a i ks zm E 94-0 25.0 18:5 21.8 
The Fm SN H 29.5 90:3 46:8 19.3 22-2 
ob iu z zm in 90.5 23-5 21-5 22-0 21-9 
v ur T T x 19-0 23-0 2):5 295 22.3 
Ive T T z 93-0 V7.5 95-5 200 23.5 
Six wen e o 93-5 30-5 97.5 18.0 24.9 
Seven. 3 T ' 99.0 24-0 26:0 24:3 
Ert een 280 32-0 14.5 29.3 23-1 
Nine e, T T e 24-5 99.5 20.6 23 3 
1e mo 5s c A : 96:5 22.0 19-5 n i 
even ,. we zm Geo 18-0 | 
Control 23:0 ER Md 


Yield differenres : Z test not catiefied. l 
Discare intensity differences: Z test satisfied; BR, 31:1; C.D. 89:27 


Conclusions : 
E y 


a 


tt is clear from the table that there was considerable variation in the 
mrensity of leaf infection between the treatments. There was, however ny 
statistically significant difference between unsprayed control and plots 
receiving up to three sprays. Beyond this disease intensity steadily decimed 
up to sıx sprayings. From the sixth to the seventh there was a sudden drop; 
thereafter the disease intensity did not significantly fall, the differences 
between 8th, 9th, 10th and 11th sprayings being not statistically significant. 


The yield differences between treatments were not statistically significant. 
However a clear trend of increasing yield with increase in number sprays 
was observed. The mean yield in plots receiving seven sprays was about 
24 per cent higher than, in plots receiving no Sprays. 


1959.— During the 1959 season the experiment was repeated on the same 
lines as in 1958. The results are set out ia Table IIL. 


TABLE III. 


Intensity of leaf infection (category values) and grain ytelda during 1959. 
Intensity of infection. 








Number of ays. ceo — — —————— 
ue 1 I ul IV v Mean. ` 
(1) (27 (3) (4) (5) (6) Gy 
Üné^.. er = ` 488 492 479 452 459 474 
Two .. "à Pe T" 480 421 439 420 431 4382 
Three - SS Z 440 461 411 420 419 430-2 
Four.. wie we «d 284 385 269 334 400 $3404. 
Five .. " "e ns 103 135 120 114 121 ll8-£ 
Six .. T T" "T 40 52 61 45 59 5l4 
Seven Bi ‘we T 35 42 54 41 45 43-4 
Licht ge kä s 26 40 51 50 49 45:2 
Nine.. -— ey os 35 31 49 58 36 43 
Ten ae o oa ae 39 28 39 48 39 408 
Eleven vi ps T $0 24 21 25 30 26-0 
Control at eg T 800 500 500 500 500 560 
Grain, yield in os. 
ni 4 Kai 
I II i IV y Mean. 
|.) (9) (10) (11) (12) (13) 
One .. «d gs - 9-0 [o5 10-0 10-0 10-0 9:0 
Two .. RA A en 9:3 T-0 113 11:0 110 9°9 
Three x "ED 80 T-8 6-0 12-0 19-5 19:7 
Four " e T 9:3 6*0 11°5 13:0 14:5 10:9 
Five .. ei em — Yr 95 11:5 11:6 20-0 12°7 
Six .. e Ké 8-5 rro 17°0 16:6 15:0 13:4 
Seven..  .. b a i5:8 TOO (RÉI: 13:5 18:0 13:8 
Eight eer N^ s 13:0 (tg 17-5 100 155 13-4 
Nine .. oe Nm ee $0 95 8:0 15:0 22:5 12:9 
Ten è e ee 15°0 12-0 13-0 12-0 10:0 12-4 
Eleven e e as ae 6:0 10-0 P5 15:0 ‘ 15°0 12:3 
Control ‘ * 9.0 €:0: 6:0 168 lid 9.8 


Yield differences: Z test nob satisfied. 
Disease intensity difference: Z test sutisied’; SR 1175: CD, 34:25. 
Conclusions : 

ae a 

121 23 4 5 6 71 89 10 D 
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Tae results in 1959 are similar to those of the 1958 experiment. The 
disease intensity was significantly reduced by four sprayings and over, Six 
sprayings, however, appeared to be optimum, as over this there was no signi- 
ficant ieduction in disease intensity. The yield differences though not 
varyzig sign-ficantly between treatments, still showed a clear tendency tc 
increase With increasing number of sprays up to six Sprayings. In this 
experiment also the plots receiving the optimum number of sprays showed 
an increase in yield of 40 percent over unsprayed control. 


Discussion.—No information is available on the extent of loss in yiela 
caused by rust incidence on cumbu. "The spraying or dusting method allows 
ihe production of graded degrees of disease intensity by varying the rate, 
time, frequency and concentration of fungicide application (Chester, 1946). 
The value of this method has also been emphasised by Yarwood (1945) in 
ihe study of copper sulphate as an eradicant spray for powdery mildews. 
In the present experiments a graduated series of infection grades have been 
successfully obtained by varying the frequency of sprays. The results showed 
a clear trend of reduction in disease intensity with increasing number of 
sprayings. The optimum number of sprayings required to obtain a significant 
reduction in disease intensity from unsprayed controls varied according to the 
season and the severity of infection. While in 1958 this was seven sprayings 
in 1959 six sprayings were required. 


Yield differences did not reach the level of statistical significance except 
during 1957. However, the trend of increase in yield when the disease inten- 
sity was reduced by sprayings was quite clear during fhe 1958 and 1959 
seasons. The six times sprayed plots showed an increase of 25—40 percent, 
in yield over unsprayed control. A great deal of work has been done on the 
assessment of losses caused by rusts on wheat. Mains (1927, 1930) 
reported increased yield in wheat by dusting with sulphur to control leaf 
rust of intensity 70—100 percent. The increases ranged from 10.9 to 21.3 
per cent. Broadfoot (1931) reported that yield of wheat was raised by 
7 per cent when dusted with sulphur to conirol stem rust. There are 
numerous other instances of leaf rust control and consequent increase in 
yield of wheat quoted by Chester (1946). 


The present experiments on cumbu rust indicated a clear trend of reduced 
yields with increase in intensity of rust infection. In Madras State Cumbu 
is grown over an area of 1:3 million acres (Hajabhooshanam, 1958). "Taking 
E00 lb. as the average acre yield of cumbu'and at a conservative estimate 
20 per cent loss in yield due to rust infection a total annual loss of about 
60,0C0 tons of grain worth about Hs. 9.1 crores (grain valued at Rs. 350.00 
per ton) may be estimated. This loss in yield cannot obviously be averted by 
spraying economically in a largely rainfed crop like cumbu. Fungicidal 
control is not considered economical even in a more paving erop like wheat. 
The experiments however, point to the necessity of evolving rust resistant 
varieties of cumbu so that this heavy potential loss may be averted. 


Summary.—An experiment conducted for three seasons indicated that 
graded intensities of cumbu rust infection could be obtained by varying 
frequency of sprayings of Dithane Z 78. According to the severity of infection 
and the season 4 to 6 sprays were required to get a significant reduction in 
rust intensity from unsprayed control. ` Although yield differences between 
unsprayed control plots and plots receiving optimum number of sprayings. 
were not statically singification, a trened of increasing yields with decreasing 
rust intensities was noticed. 
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STUDIES ON CUMBU RUST. 


Bx C. V. GoviNDASWAMY, K. RAMAKRISHNAN AND K, SAMBASIVAN. 
Presented by Sri C. V. Govinpaswamy, Lecturer in Mycology. 


Dr. Bhat, Director, Sugarcane Breeding Institute, who presided over the 
proceedings wanted to know whether the threshold value has been deter- 
mined. He also stated that when there is a fall in infection one would 
expect rise in yield but there is reduced yield with higher number of spray- 
ings. lt may perhaps be due to the toxic effect of the fungicide and this 
may be taken into consideration in the discussion. 


The author replied that in 1958 marked reduction in disease intensity was 
obtained with seven sprayings while in 1959 it was with five sprayings. The 
threshold value must lie in between these two limits depending upon the 
severity of the disease. Regarding toxicity, this fungicide is not known to 
be toxic to plants. Further the results of grain yield during 1958 and 1959 
are not statistically significant and the slight differences in yield between 
treatments at higher levels of sprayings are not real differences. i 


Sri C. Balasubramania Mudaliar, Agricultural Meteorologist stated that 
during 1957 the experiment was conducted on a rainfed crop and the results 
of grain yield were statistically significant while the results of experiment 
conducted under irrigated conditions during 1958 and 1959 were not statisti- 
csily significant. This has to be considered because the effect of soil 
moisture on the disease incidence and grain yield has to be studied carefully. 


57 


The author replied that so far as this disease is concerned both dry and 
irrigated crops are equally susceptible and 100 percent infection couid be 
obtained under favourable environmental conditions for the disease. 
Dr. K. Ramakrishnan added that in the case of wheat rust, although the 


dizease occurs both on dry and irrigated crops, the effect of disease is more 
keenly felt in a dry crop 


Sri Ibrahim Ali, Plant Protection Officer, Central Pool, Tiruchirappalli, 
wanted to know whether these findings have any practical application and 
also whether the economies of spraying has been worked out. 


The author replied that the object of this study was to ascertain whether 
this disease causes any loss in grain yield and also to develop a techn'que of 
obtaining differing grades of disease intensity so that the yields could be 
correlated with disease intensity. These have been achieved in the investi- 
gation. We have ourselves suggested that spraying is not a practical, pro- 


position and therefore the need for breeding rust resistant varieties has been 
emphasised. 


Sri N. V. Sundaram, Pathologist, PIRRCOM, Coimbatore, stated 
that in the life cycle of the rust, it takes about 10 days to produce uredo- 
sori. The infection takes place at the t'me of flowering, The crop is of 
90 days duration and spraying are given at 10 days intervals. It is not 
known how 11 spraying could be given. It is really surprising how there 
could be so much infection in spite of several sprayings. 


The author replied that uredospores are capable of "immediate germmation 
and under favourable env 'ronmental factors of temperature, relative humidity, 
cte., i$ is possible for the fungus to produce uredosori much earlier than 
10 days. The first spraying was given as soon as the disease was observed 
on the crop and this was found to be about 40 davs after sowing. Suhse- 
quent sprayings were given at six days intervals. The infection was markedly 
low with six sprayings and above a comparison with disease infeneity at 
lower levels of spravings. In severe epidemics there will be a continuous 
release of uredosnores and it is almost imnossib'e under field conditions to 
cover the entire leaf surface of all the plants with the fungicide. Negligible 
or low intensity of leaf infection.is therefore inevitable irrespective of the 
number of sprayings given. 


Dr. Daniel Sundararaj, Systematic Botanist and Associate Professor of 
fea wanted to know the effect of water in the spray fluid on the yield 
in the ease of dry crop. 


The author replied that the effect of water present in the. spray fluid on 
the crop is negligible and is generally ignored. 


Sri Ambikacharan wanted to know whether the toxic effect of the fungi- 
cide has been taken, into consideration. 


; , = ; found 

; eplied that this fungicide—Dithane Z.78 has not been 1 
to ti ries plant and in fact it has given increased vields in certain 
crops like turmeric, potato, etc., besides giving effective control of the 
disease: 
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(Xj THE CONTROL OF EARLY SHOOT BORER, CHILOTRAEA 
INFUSCATELLA S. ON SUGARCANE USING INSECTICIDES. 


By T. VEENEATARAMAN (Central Sugarcane Research Station, Cuddaiore 
N.T.) 


Introduction—Among the various insect pests that attack and cause 
damage to the Sugarcane crop the early shoot borer, Chilotraea infus- 
catella S. 1s a serious pest througout Madras State being active from 
April-May until July-August. The borer larvae enter the young plants «nd 
their fillers from the sides by making several hoses in the young stalk and 
bore upwards and downwards. Thus the central leaf sheath is cut off and the 
connection from the main plant is severed. So, the central shoot dries up, 
creating what is known as the '' Dead-heart ". The dead-heart ig greyish 
white in colour and being completely severed from the parent plant, can 
be easily pulled out, thereby leaving behind a well defined cavity. The base 
of the dead heart is completely rotten and evinces an offensive odour. The 
attack is also noticed into the internodes of the well formed canes, but tie 
infestation ceases as the crop grows and later becomes almost insignificant, 


The pest causes outright mortality to the voung plants causing gaps in the 
field in the case of early attacks. When the attack is after the tiller forma- 
tion stage, the stdol is made bushy and grassy where the shoot do not form 
millable canes as the shoots are killed as and when they emerge. Due to gaps 
and poor population the yield is affected. 


Several attempts have been made to control the menace caused by this 
major pesi m recent years inIndia and abroad. Experiments on control with 
culinra! methods, mechanical means, insecticides and natural enemies were 
conducted and some gave encouraging results. But the pest could not be 
completely eradicated from the cane areas. For controlling this pest an 
insecticidal trial was laid at the Central Sugarcane Research Station, Cudda- 
lore, using insecticides in the early period of the crop and the results are 
presented in this paper. 


Previous work done.—Rahmsn (1942) has established that the same larva. 
enters in more than one sloot and kills them causing several deadhearts. 
Parthasarathy (1953) bas proved that the standard of growth is poor in 
attacked clumps and the loss depends more on.the time of occurrence of pest 
in the field. In 1948-49 and 1949-50 it was found in Madras that partial 
earthing up was better in controlling the pest. In 1955 at Anakkapalle, the 
infestation was found to be less in deep trench system of planting than in 
bed system. Two light earthings one by the end of May and another by 
middle of June followed by the final earthing during rains were highly 
beneficial to prevent the shoot borer from damaging the voung crop under 
Northern Indian conditions, as reported hy Gupta (1945), Cane trash 
mulching, in order to mitigate the summer drought in between cane rows has 
been found to control the pest, hy Parthasarathy (19459) In Madras, Basheer 
(1954) recorded D.D.T. 0.25 percent spray to be better in controlling the 
pest. Ramachandrachari (1959) has recorded that D.D.T. 0.32 percent 
spray at 4th, 6th and 9th weeks of age of crop. cives an effective control. 
Siddiqi (1959) has observed that pure Gamma B.H.C. of Lindane qualitv at 
a dose of 1 Ib. per acre gave almost control of early shoot borer in addition 
to checking the attack of Termites. 
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Materials and methods.—A randomised replicated trial was laid out with 
four replications with the veriety, Co. 449, a variety which genearlly records 
compuratatively high incidence of early shoot borer. The planting was talea 
up by end of March in each year so that the germination and eaniy stage 
of the crop will coincide with the peak period of attack by the pest. The 
follow'ng insecticides were tried with the strength indicated to test their 
efficacy in the control of early shoot border. 1. D.D.T. 0.95 percent, 2. 
B.H.C. 0.5 percent, 3. Endrin 0.1 percent, 4. Folidol 0.05 percent, 5. 
Aldrin 0.1 percent, 6. Dieldrin -0.1 percent, 7. Ryania 0.5 percent 8. 
Mechanical Control (Spike thrust method), 9. B.H.C. 90 percent E.O. at 
5.]1b./acre, soil application at planting and 10. Contro! (No treatment). 


Three sprays at tri-weekly intervals, commencing from the early signs of 
the pest (dead-heart) were given, regulating the quantity of spray material 
used at 40 to 60 gallons per acre according to the age of the crop. In the 
treatment mechanical control no chemical spray was given, but the dead- 
hearts were pulled out and the cavity spike thrusted. In the treatment 
B.H.C. 20 percent B.C. at 5 lb. per acre no spray was given but the 
chemical was mixed with 100 gallons of water per acre poured with a gard- 
ner's can, on the setts in furrows at planting, and then the setts were planted. 


Except the chemical treatments, all plots were given the same cultural and 
manurial operations. 


Iu each plot two rows of 50 links each, in the middle, were marked out 
and observations recorded. Counts of the infested and healthy shoots were 
made in all the plots before and after 21 days of each spray and the percent- 
age of incidence assessed. l 


Results and discussion.—The germination count was recorded in the trial 
at ine age of 5th week and tabulated below. 


Average 
Serial Treatments. Dariatiation 

number. percent. 
(1) (2) i (3) 
1 DDT, 0:35 percent ee as ae oa dw 46-3 
2 B. H. C. 0:5 percent >a . en oe aces 43:0 
3 Endrin 0:1 percent x 44-5 
4 Fohdol 0-05 percent eo ss ae se ew 43-4. 
5 Aldrin 0-1 percent e T wi ge "i. 40-8 
6 Dieldrin 0:1 percent we Ke E FT "^ 44-2 
1 Ryania 0:5 percent en - m a ae 46-0 
& Gamma B.E.C., RO, es ae ae e ee 53-5 
9 Control DR an IR aa on es xx 42-4 


Note.—The treatments 1 to 7-and 9 are practically the control as they 
have not received any chemical treatment before the germination count is 
taken. 

«Z,* test satisfied. Significant ri P 
C. D. 5:40 


gege 
B i 7, 8 6 4 % % 5 
TT gem 
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The plots treated with the chemical Gamma B.H.C. 20 percent E.C, 
b ]b./aere at the time of planting on the setts in furrows have recoraed 
hignec germination percent which is statistically signincant and saperior 
over others. Tie other piots which are practically the control (No treatment) 
as they have not received any chemical treatment before the germination 
count is taken are on par with one another and inferior to the above chemical 
treated plots. David (1959) bas recorded that the chemical Gamma BIO 
is effective in mereasing germination. In the above trial the germination 
is enhanced by about 15 percent to 31 percent in the treated plots over 
control proving tte superiority of the chemical "mu enhancing germination 
capacity in canes 


The incidence of early shoot borer was recorded in all the plots and the 
efficacy of the chemicals arrived at. The data are furnished in the following 


table. 


Percentage incidence of eirly shoot borer— 
: Percentage incidence of 





Serial Treaiments early shoot borer. 
number. eK —————À 

1958, 1959, 1960. 

(1) (2) (3) (4) (5) 
l D. T. T. 0:25 percent de - eg 17°5 42:2 34:4 

2 B. H. C. 0°5 percent sj T T 9-9 39-6 48:6 
3 Endrin 0i poréent T s» — 5:7 39:7 13-5 
4 Foldol u03 ; ercent ge ee im 40*7 47T:6 38:2 
5 Al!nn UL percent - wë eg 32-9 54:0 22:8 
6 Diel irin 0:1 percent "T eg eg 41-0 41:3 31:3 
7 Ryania 0°5 pereent es go on 217-8 28-8 433 

8 Me hani^al Control ins ae "à 20:3 45 2 "NI 
9 Gamma DH", E.C.- T Bá es SN f. 25:1 17:7 
10 Control (No treatment) .. - T 46:1 46:8 59-3 


*X.I.— No& included. 


Statistical Analysis :— 
1958 *Z' test satisfied. P—0-05 S. E. 2:2, C. D. 4-8. 














1359 ‘Z’ test satisfied. P —0.05 S. E. 11-6, C, D. 16°97, 





—— — — 


3, 4 10, 8 


3 3 





l, 6, 2, 3, 7; 9. 








1960 Z’ test satisfied P —0-01 S.E. 10-27, C.D. 28-76. 





10, 2 7, 4, 1, 6 5, 9, 3 








It is seen from the above data that the treatments, Endrin, 0.1 per- 
cent spray and Gamma B.H.C. 20 percent (E.C.) 5 lb./acre soil app.ieation 
are effective in controlling the early shoot borer as they have recorded signi- 
ficantly lesser incidence consecutively over other chemicals and no treatment. 
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The incidence is reduced to about 83 
sprayed plots and 43 
piots over the control. 


percent to 87 percent in the Endrin 
percent to 69 percent in the Gamma B.H.C. treated 


David (1959) has observed that the incidence of early shoot borer is 
controlled by the soil applications of 5 lb. B.H.C. per acre. Siddiqi (1959) 
has recorded that the application of Gamma BH at 0.75 lb. actual per 
acre sprayed over setts in furrows at the time of plantirg considerably reduces 
shoot borer incidence in the germinating ctop. The trials conducted in the 
Sugarcane Insect Pests Scheme in Madras State for the year 1958-59 showed 
that Endrin 0.1 percent spray has recorded the least infestation in all the 
experiments aud it is comparatively superior to all other chemical in the 
control of early shoot borer. 


Cost of treatment per acre— 


Chemical. Quantity. Labour. Total cost. 
1 Endrin Ge e 24 oz. 
(for three sprayings) 8 men at Re. |. 
6 Boys at Re. 0:50 nP. Rs. 18 
2 Gamma B.H.C. .. 4 Gallon I man at Re. 1. Bs. 43 


The total cost of treatment works out to Rs. 18 for Endrin and Rs. 43 for 
Gamma B.H.C. 


Summary and conclusion.—A randomised replicated trial was laid out 
with four replications using the variety Co. 449, to find out the efficacy of the 
different insecticides in controlling early shoot borer. ‘The crop was planted 
during the end of March in each year, so that the early stage of the crop will 
coincide with the peak period of pest activity. 


Several chemicals including Endrin 0.1 percent was given as spray thrice 
at tri-weekly intervals commetcing from the early signs of the pest and 
Gamma B.H.C. 20 percent E.C. 5 lb. of chemical per acre applied at plant- 
ing on setts in furrows. ‘The incidence was recorded in the middle two rows 
of 50 links each in all plots before and after 21 days of each spray and per- 
centage of incidence assessed. 


The following conclusions are adjudged :— 


(1) The chemical Gamma B.H.C. 20 percent E.C. 5 lb. per aere is 
found io be effective in increasing the germination in sugarcane. 


(2) The chemical Endrin 0.1 percent spray thdice at tri-weekly inter- 
vals commencing from early signs of pest incidence and Gamma BH 20 
percent E.C. 5lb./acre applied at the time of planting on setts in furrows 
are effective in controlling the early shoot borer attack. 


(3) The total cost of treatment works out to Rs. 18 for Endrin and 
Rs. 43 for Gamma B.H.C. 


(4) Considering the cost the chemical Endrin is found to be more suit- 
able for controlling the pest. 


D 
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THE CONTROL OF EARLY SHOOT BORER. 
Chilotrea infuscatella, S. 
ON SUGARCANE USING INSECTICIDES. 
By T. VENEATARAMAN 
(Central Sugarcane Research Station, Cuddalore N.T.) 
Presented by: Sri V. M. KALYANARAMAN, Assistant in Entomology. 
Sri M. V. Jayaraman, Assistant in Meteorology wanted the reason for the 
variations in the percentage of infestation from year to year and also the 


explanation for the treated plots recording more incidence than control in 
the 1€59 year experiment. 


It was explained that the variation in the percentage of infestation from 
year to year may be due to various factors such as soil, climatic ¢onditions, etc., 
prevalent during the years. Regarding the treated plots showing Aere, 
dence than control, it was explained that similar findings have been recorded 
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in some of the experiments conducted at Coimbatore against the early shoot 
borer and also in the experiments conducted at Pugalur for the control of the 
top borer. Perhaps the natural cneimies are killed in the treated plots allowing 
the pest to be active unchecked by the natural enemies. 


2. Sri K. A. Seshu Ayyar, Statistical Assistant said that it will be worth- 
while to have a corresponding yield data given from year to year to know the 
extent of relation between the percentage of infestation and the vield. D 
was replied that as this pest affects the crop during the early stage of the Crop 
it may not be correct to correlate tbe vield with the percentage of infestation, 
as this crop 1s subject to attack bv other vests during the growing stage. i 


Sri K. A. Seshu Ayyar furher suggested that it will be useful it the intluencs 
of weather factors is correlated with the incidence of the early shoot borer. 
It was replied that this study is being done at Coimbatore and the statistical 
findings of 13 years data have indicated that high day temperature and low 
to moderate humidity are conducive for the multiplication of this borer. The 
data for the last 18 years have been furnished to the Statistical Assistant for 
analysis. The above fundamental aspect of study will be continued at Cudda- 


lore when the Sugarcane Insect Pests Scheme is shifted to Cuddalore by 1st 
April 1961. 


(xi) STUDIES ON BREAKING THE DORMANÇY IN THE 
SPREADING VARIETY OF GROUNDNUT. 


By S. GOPALAKRISHNAN AND A. N. VENKATES WARAN. 


Introduction.—The problem of seed dormancy ın groundnut assumes two 
different aspects in relation to the variety. Two distiney varieties uf round. 
nut differentiated by their habit of growth, viz., the spreading and the bunch, 
are in cultivation in the Madras State. The seeds of the spreading variety 
have a dormant period of 2 to 24 months in contrast to the bunch variety 
which germinates in the field itself on receipt of a few showers at the harvest 
stage. (John, C. M. et al, 1948). Dormancy in the spreading variety mani- 
fests itself as a great problem in the main groundnut growing tracts of the 
Madias State. "llis crop has a duration of 4$ months and is grown, both 
during the main 1a:a-fed season between June and December aud the irrigated 
season between February and August. The seeds from the rainfed crop are 
used for sowing the succeeding irrigated crop. Under normal seasonal condi- 
tions, the interval between the narvest of the rainied croo and the sowing 
of the summer crop is just sufficient to complete the rest period of the 
spreading variety. But, in years when the sowing of the rainfed crop is 
delayed due to late receipt of rains, the interval between the two crops will 
be too short for the seeds to overcome the dormancy with the result that such 
seeds when sown for the irrigated crop, give poor germination and stand, with 
consequent reduction in vield. The need thus arises for finding out a means 
of reducing the period of dormancy in the spreading variety. Studies on this 
problem were taken up to select the best out of a series of treatments for 
breaking dormancy in the spreading variety. 


Review of literature.—Temperature treatments and treatments with 
hormonal ehemicals were perhaps the only methods adopted in the past in 
overcoming dormancy in groundnut. Hull (1937) found that storage at a low 
temperature of 3°C increased the dormancy period, while storage at tempera- 
tures of 909 to 40° C shortened dormancy. Beattie et al (1932) observed 
greater germination in unshelled, stored groundnut seeds than in shelled and 
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stored seeds. Seeds stored at low temperatures have been reported to maintain 
viability for a fairly long period. (Pons et al, 1949), Shibuya (1938) reported 
tha; xido!e acetic acid in lanolin (1 to 10) hastened germination when applied 
to the scratched testa of the seeds. Work done in the past at tbe ol seeds 
laboratory et Coimbatore indicated the usefulness of 0.7 per cent solution of 
ethylene chlorhydrin and the water extract of the non-dormant bunch variety 
used as pre-soaking treatments in inducing good germination of the spreading 
variety seeds. 


Material and methods.—Three experiments using temperature treatments 
and one experiment using extract of MV. 2 groundnut were conducted to 
overcome dormancy in the soreading varieties TMV. Land TMV. 3 ground- 
nut. The particulars of the experiments are presented below :— 


Experiment. Varieties. Number of days after Storage temperature used, 
harvest when 
shelliny waa 
done. 
1 T.M.V. 1 (i) 20 days (à) Room temperature (28°C) 
(iu) 30 days (b) 0°C 
(c) 40°C 
It T.M.V. 1 16 days (a) Room Temperature (28°C) 
(b) 0°C 
(o) 40°C 
(d) 50°C 
It ())!' T.-M.V.1 20 days (&) Room Temperature (28°C) 
(ii) T.ALV. 3 (b) 40°C 
6) 45°C 


Samples were drawn from each treatment in duplicate and their germina- 
tion capacity was tested at the end of 3, 6, 9, 12, 15, 20 and 30 days in 
storage. The germination counts were taken for a period of three days. 


Experiment IV.—Seeds of TMV. 3 variety were soaked in different 
extracts of the bunch variety TMV. 2 and germinated in petri dishes. The 
soaking was done for a period of 16 hours keeping the ratio of weight of seed 
in grams to the volume of extract in ml. as 3:1. The treatments 
consisted of-— 


(i) Cold water extract.—Obtained by shaking 50 gm. of TMV. 2 seeds 
with 250 C.C. of cold distilled water, for one hour. 


(ii) Hot-water ertract—Obtamed by boiling 50 gm. of TMV. 2 seeds 
in 250 C.C. of distilled water for one hour and making up the volume to 
250 C.C. 


Gii Blended eatract in alcohol.—Obtained by blending 50 gm. of 
TMV. 2 seeds in 250 C.C. of 80 per cent alcohol in a Waring Blender and 
filtering the extract through a Buchner filter. 


(iv) Blended eatraet in cold-water.—Obtained by blending 50 gm. af 
TMV. 2 seeds in 250 C.C. of cold water (distilled) and filtering the extrac 
through a Buchner filter. 


(v) Control.—U nsoaked. 
Results.—The data on the percentage of germination obtained under eacb 


treatment are furnished in the following tables separately for e 
experiment :— 
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TABLE I. 
(Éxperiment I) 
Dormancy studies—Variety T MV. 1. 


Data on percentage of germination, 








Treat. Pods shelled 20 days after harvest 
gem and. paral Morti Hoe doni Shelled 30 daya ad EN and setda 
—— M— X — REUS, RN eeng A. g 
E 3 6 9 30 
15 30 3 6 9 15 30 

Room 

tem- 

pere 

ture. 34 56 Li 100 100 100 94 100 100 100 
0°C 31 42 30 T8 78 61 ri 06 96 92 
40°C 41 6g 90 100 100 100 100 100 100 100 

TABLE Il. 


Dormancy Studies—(Variety TMV. 1) Data on percentage of germination 
(Initial germinabiiity 25 per cent.) 








aes Percentage of germination at the end of days of siorage. 
me 
E" — 
3 6 $ 12 15 20 30 
Room 
tempe- 
rature, 19.0 25-0 30-5 54.0 538-5 05:5 87-0 
0°C 8-5 16:0 15-0 22 B 240 30-0 32-0 
40°C 21-0 Bl:5 55-5 86-0 90-0 87-0 95°0 
§0°O 38:0 07:5 80-0 81-5 870 85-0 88:5 
TABLE III. 


Dormancy Studies—(Variety T MV. 1) Data on percentage of germination, 


(Initial germination 15 per cent.) 








Treatment. Percentig: of germination at tho enl of daya of storage. 
m~ —— — 
8 6 9 12 16 20 30 
Room temperature .. 28 32 A 06 69 68 80 93 
10?C .. T .. 82 83 97 100 100 99 100 
45°C .. e e sa 79 80 99 99 100 99 93 


Variety TMY. 8, Initial germination 13 per eem, 


Room temperature... 27 25 65 60 60 78 90 


40°C ae ee 0 04 69 92 d 95 9? 9i 
45°C ea se i ae 69 70 93 94 95 94 109 
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Tas IV. 
Dormancy Studies—(Variety TM V. 1) Data progress of germination per cent. 
T'reatment. Percentage of Number of days in storage: 

germi- oO * S 
natwn on .3 days 6 days 9 days l2d&ye Idea 20daya 30 day, 

Room temp. .. I day 2°0 20 9.0 3*0 9*0 80 50 

II day 15:0 15:0 46:0 65:0 450 04:0 80-0 

iti day LO 12:0 110 Lo 250 50 8-9 

OO de eg I day - 40 5-0 3-0 1:0 40 7.0 

Il day 40 11-0 CN 85 19:0 22-0 20-0 

Iii day 465 1-0 2:0 LO «40 4:0 5:0 

40°C T es I day 13-0 17-0 610 500 73.0 910 96 0 

IT deg 58-0 63:0 33-0 ötrü 240 T0 2:0 

Ili day 11:0 3-0 3:0 ii Ge 1-0 2-0 

45°C (3 -- Iday 10-0 16-0 65-0 74:0 88-0 950 96:0 

Il dey 50:0 62-0 33:0 250 11:0 4:0 3:0 

DI day iv 120 1-0 .. 19 it m 


* (The data given against this treatment are from experiment II) 


(TABLE V 
Dormancy Studies —(Variety T MV. 3) Data on percentage of germination. 


Pre-soaking ia 1l xtracus of TMY. 2. 
Percen.age of germination on. 


Treatment ` Let day 2nd day 3rd day Total 
Cold water extract T: m 76 15 2 92 
Hor water extract e a T 70 21 T 91 
Alcool extract weg wen e sx e e 
God water SR extract T 46 36 ges 32 
Coutrol .. x e 8 26 32 66 


Discussion.—From the data in Table I, it can be seen that the higher 
the storage temperature, the better the germination throughout the period of 
storage. Storage at U? C has prolonged dormancy, Under room temperature, 
dormancy is completely broken in about the same period after harvest, 
irrespective of whether tlie pods were shelled 20 or 30 days after harvest. This 
would show that keeping the pods unshelled for a longer period did not 
improve germination, a finding not in line with that reported by Beattie et al. 
The high temperature of 50° C is not only not superior to 40°C, in breaking 
Cormaney but also some what affected the germination after 9 days of storage 
even though up to nine days, the rate of germination was higher at 50°C 
thar at 40°C. It may be of interest to note that storage at 0°C prevented 
the breaking of dormancy even up to 45 davs after harvest, the figure hardly 
exceeding 82 per cent in contrast to 87 per cent and 95 per cent under room 
temporature and 40° C. respectively. This phenomenon is contrary to what 
is observed in many other crops, in which storing the moist seeds at low 
temperatures accelerates their afier -ripening (Crocker, 1948). In the third 
experiment the unfavourable temperature of 0°C was dropped out and an 
intermediate temperature (45°C) between 40°C and 50°C was included. The 
resnits, presented in Table ITI, indicate that storage at 40°C or 45° C, m 
contrast to the room temperature. considerabiy accelerates the breaking of 
dormancy in as short a period as 9 days, while at room’ temperature, it is 
attained only at the end of 30 days of storage or 50 days after harvest. It 
may also be seen that there is appreciable difference in germination between 
40° and 45°. Further, variety TMV. 3 appears to be more dormant than 
TMV. 1, but this aspect needs further investigation. Critical analysis cn 
the progress of germination, given Table IV, reveals the importance of 
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temperature of storage in breakin 


"nn : g dormancy. There is a certain percenta e 
of gerinination in the first day in a p e 


: in the control which shoots up on the second 
day with a steep fall on the third day. The retarding effect 0" C is lost on 


the second day when the percentage of germination increases. At higher 
temperatures there is a high percentage of germination on the first day, with 
a steep fall on the second day and third day which is evident after six days 


of storage. This pattern in the progress of germination assurance greater 
intensity with advancing periods of storage. 


The cold-water extract of uncrushed TMV. 2 seeds, improved the germi- 
nation in TMV. 3 variety considerably (92 per cent as against 66 per cent in 
control). The hot-water extract was equally effective. Crushing seeds with 
blender, and extracting with cold-water was only inferior to the ordinary 
extract. The 80 percent alcohol extract seems to have completely kiled 
the seeds thus giving no germination. The principle or the ingredient con- 
tained in the cold-water extract of TMV. 2 appears to be hormonal in nature, 
capable of inducing germinability in the spreading variety noted for its 
dormancy. The horomone is probably indole acetic acid, which was detected 
and estimated by soaking freshly harvested TMV. 2 seeds in water (unpublished 
work of M. V. Jayaraman and S. Gopalakrishnan). The efficacy of hormone- 
like substances in improving germinability gives scope for investigation o be 
compared with temperature treatment. 


Summary and conclusions.—Studies in the breakihg of dormancy of the 
seeds of groundnut TM V. 1 and TMV. 3 were conducted in order to make 
possible the use of seeds from the rainfed crop for sowing the succeeding 
irrigated crop in the Madras State. The studies revealed that a simple tempera- 
ture treatment of storing the seeds at 40°C or 45°C is effective in breaking 
the dormancy in about 6 to 9 days as against a period of 30 days after storage 
required in the normal course. Pre-soaking the seeds in the co!d or hot water 
extract of the seeds of non-dormant bunch variety TMV. 2 was also effective 
in breaking the dormancy. Storing unshelled pods did not confer any 
advantage over stored seeds. It was brought out clearly from the studies 
that the non-dormant bunch gioundnut TMV. 2, contains a hormone like 
substance, similar to TAA, which can be extracted in cold-water and utilised 
profitably by the cultivators in breaking the dormancy of the seeds of TMV. 1 
and TMV. 3 varieties. 


Acknowledgment.—The work was carried out under the scheme for 
research on the physiology of groundnut in the Madras State financed partly 
by the Tndian Central Oil-seeds Committee. The help rendered hy the Vil- 
seeds Specialist in the conduct of the experiments 1s thankfully acknow- 
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STUDIES ON BREAKING OF DORMANCY OF SPREADING 
VARIETY OF GROUNDNUT 


By 8. GOPALAKRISHNAN AND A N. VENKATESWARAN, 
Paper presented by SRI A. N. VENKATES WARAN. 


Dr. Bhat said that work done at the Tobacco Research Station, Rajamundry 
revealed that the testa of seeds of the spreading variety gioundnut possessed 
a germination inhibiting substance and that when the same was removed 
the germination was increased. He desired to know the effect of temperature 
on this germination inhibiting substance. 


Mr. Rajaratnam, Additional Superintendent, Central Farm, Coimbatore 
suggested the use of carbon disulphide for breaking the dormancy of ground- 
nut seeds as the same was found suitable for breaking the dormancy of potato 
tubers. 


Sri C. R. Seshadri, Joint Director of Agriculture (Planning and Develop- 
ment) complimented the authors for having conducted such a useful piece of 
work. But he pointed out that it was not correct to allow an unduly long 
period to elapse after harvest before shelling the pods, as the object of the 
studies is to break the dormancy of the seeds in as quick a time as possible. 
Probably just sufficient time could be allowed to facilitate the normal drying 
and cleaning the produce and studies should be started immediately. 
Referring to the Prestdent’s remarks, he pointed out that in certain tracts it 
was the practice of the rvots to soak the seeds before sowing and it was 
removed due to soaxing actually give poor germination compared to seeds 
with intact testa. 


Sri S S. Nagarajan. Assistant in Groundnnt Phvciolosy said that trials 
conducted in the oil-seeds section were not in line with those carried out at 
Ranmundre, as it wae noted that even after removing the seed coat in the 
seeds of spreading varietv of groundnut the dormancy was not broken as 
evinced by poor germination. 


Sri S. G. Aiyadurai, Millet and Pulses Specialist in charge Ojil-seeds 
Specialist also snoke about the practical difficulty in removing the testa of 
seeds. He also said that if the testa were to be removed. the kernel would 
be exposed to fungal attack. 


Replying to the remarks made bv the various workers Sri A. N. Venks- 
teswaran stated that as already stated removal of testa mav not be a pràcti- 
cahle pronasition when large quantities of seeds are reanired for «owing and 
it has also been observed to be not beneficial in inducing germination. 


Referring to the «nccestion to nse carbon disulnhide, he mentioned that 
trials have been conducted in the oil-seeds lahoratarv nsing certain chemicals 
and it was found that at 0.7 per cent solution of ethylene chlorhvdrin was 


69 


quite effective in breaking the dormancy in TMV. 1 groundnut. Further, 
carbon disulphide is known to overcome the effect of inhibitors uke NAA in 
potato. Lituyiene chiorüydrin does the same thing, 
stages Ol sheiling were included as treatments in one experiment just to see 
whether keeping the pods unshelied have Yul any beucnc.4l eflect. In the 
other experiments pods were shelied 15 days atter harvest. 


Leon cing shelling, two 


Gi) DEW FORMATION AT COIMBATORE. 
C. BALASUBRAMANIAN AND KOSALAM P. NAYAR, 
(Agricultural Meteorology Section, Coimbatore.) 


'ntroduction.—Dew formation is an indication of the nature of radiation » 
exchange taking place in the atmospheric layers near the ground surface. It 
is a form of precipitation, not capavle of Leing measured with an ordinary 
rain gauge. Nevertheless it is an importan: source of moisture to vegetation 
in periods of acute drought, particularly in arid and semi-arid regions. 


Agriculturally dew formation has got a great significance. Incidence of 
some of the plant diseases is surprisingly assuciated with the nature of dew 
formation. In Madras State the finding of the research workers on paddy 
crop is that the incidence of ` Blast’ disease on paddy is closely related 
with the nature of dew formation in the months of December and January. 
If the dew formation is heavy in these months, the ihcidence of ‘ Blast’ 
disease on paddy also gains an alarming proportion. 


In consideration of the agricultural significance of dew formation, not 
only in India, but in other countries as well, attempts were directed to evolve 
a simple and effective device to measure the amount of dew formation. As 
early as 1947 Duvdevani Dew Gauge was invented and it 1s now extensively 
used throughout the world to measure the amount of dew formed in a locality. 


At the Central Agrieultural Meteorological Observatorv at Coimbatore, 
collection of data on dew formation with Duvdevani Dew Gauge was com- 
menced in December 1958 and is being continued. In this paper the data 
collected in the years 1958-59 and 1959-60 have been taken up for a statistical 
scrutiny 


Materials and Methods—Materials.—The data collected on dew formation 
in the periods 10th December 1958 to 12th March 1959 and 6th December 
1959 to 22nd March 1960 were compiled along with the corresponding daily 
data on maximum temperature, gross minimum temperature, screen minimum 
temperature, morning relative humidity, mean relative humidity, vapour 
pressure and wind velocity at 4 feet height. In these two periods two hundred 
and one sets of data were available for statistical scrutiny. 


Methods.—(a) The dew formation period at Coimbatore starts early in 
December and ends by about the second or third week of March. The 
number of dew days with varying amounts of dew formation, ranging from 
trace to 7-5 were compiled month-var for the dew formation periods in the 
years 1958-59 and 1959-60. This compilation was taken up with the intention 
of getting information on the variation in the intensity of dew formation at 
Coimbatore in the months of December to March (2). 

(b) Simple correlations were worked out between the amount of dew 
formation and the following meteorological factors separately for the months 
of December. January, February and March (1). 


TO 


G) Maximum temperature representing the  hature of solar 
msolation; 

(ii) Gross minimum temperature, indicating the lowest iuinimum 
teraperature in a locality; 

(i) Deviation of gross minimum temperature from the screen 
minimum temperature ; 

(iv) Morning relative humidity, representing the ratio of the 
quantity of water vapour present in the early hours of the day to the quantity 
required for saturation at the given temperature and pressure; 

(v) Mean relative humidity connoting the ratio of the average 
quantity of water present to the quantity required for saturation at the given 
temperature and pressure; 

(vi) Vapour pressure, known otherwise as saturation pressure, 
representing the partial pressure of the water vapour in the atmosphere; and 

(vii) Wind velocity at 4 feet height. 


(c) The important causative meteorological factors for dew formation 
in any locality are gross minimum. temperature and morning relative 
humidity. These factors were examined in detail with reference to two 
hundred and one sets of data for different amounts of dew formation, ranging 
from 0 to > 3. This examination was taken up with the object of predicting 
dew formation at Coimbatore from a knowledge of tLese two weather factors. 


Discussion.—(i) The data compiled separately for the different months in 
the dew formation periods of December to March in the years 1938-59 and 
1959-60 are given in table I. "The tentative inference drawn from this table 
is that dew formation of the order of above 3 is generally had only in the 
months of December and March. These two months represent respectively 
the initial formation and cessation periods of dew at Coimbatore. In the. 
intervening two months of January and February the dew formation is 
generally of a mild order, ranging from O0 to 3. 


(ii) Table II contains the details of the twenty-eight correlations worked 
out with dew formation and the various weather factors as indicated above. 
From this table the following tentative inferences are drawn :— 


(a) Except the morning relative humidity no other meteorological 
factor seems to have any influence on dew formation at Coimbatore in the 
months of February and March. Morning relative humidity is really a highly 
positive influencing factor of dew formation in all the four months, namely, 
December, January, February and March. Only in the month of March, 
in which month dew formation ceases at Coimbatore, the nature of positive 
influence is less marked when compared with that of the previous three 
months. 


(b) Only in the months of December and January, representing the 
commencing period of dew formation at Coimbatore, the other factors like 
gross minimum temperature, vapour pressure and maximum temperature 
have noticeable significant influence on dew formation. The ranking of 
these three factors are indicated hereunder in descending order :— 

Gross minimum temperature; 
Vapour pressure; and 


Maximum temperature. 
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(c) Only in the month of December, i.e. 
formation at Coimbatore the deviation of gross 
the screen minimum temperature has a signific 
of dew formation. 


, in the initial stage of dew 
nmunimum temperature fron 
ant influence on the amount 


| (d) in regard to wind velocity at 4 feet height, it has mild significant 
influence on the amount of dew formation only in the month of December 


, Qi) The details of variations in gross minimum temperature ani 
morning relative humidity with reference to dew formation ranging from 


0 to > 3 are presented in Table IIT. A critical study of this tabular statement 
will reveal the following tentative inferences :— 


(a) If the fall in the reading of the gross minimum thermometer is 
above 3°F in the months of December and January it may be taken as an 


indication that dew formation will be appreciable and of the order of 3 and 
above. 


(b) Generally there seems to be an increase in the morning relative 
humidity ranging from 1 to 6 in the months of December and J anuary, if 
the dew formation is appreciable and of the order of about 3. But the 
present indication is that the change in the morning relative humidity cannot 
be taken as a forecasting factor for dew formation under Coimbatore condi- 
tions. This may be due to the fact that in Coimbatore heavy dew formation 
is not a frequent and continuous occurrence. 


Summary and conclusions —(a) The tentative inferences drawn the 
present study are briefly indicated hereunder :— l 


() The dew formation period at Coimbatore commences early in 
December and lasts up to the third week in March. Both in the initial and 
final stages it is rather vigorous in its development. 

(ii) Only the morning relative humidity exercises significant influence 
.on dew formation right throughout the period. 


(iii) The other meteorological factors like gross minimum 
ilemperainre, vapour pressure and maximum temperature have significan? 
influence on dew formation only in the months of December and January. 


Qv) Deviation of gross minimum temperature from screen minimum 
temperature and wind velocity at 4 feet height influence dew formation only 
in the month of December. 


(v) The data collected so far indicate that if the fall in the reading 
of the gross minimum thermometer is above 3°F in the months of Decem- 
ber and January, it may roughly be taken as an indication that dew formation 
will be of the order of 3 and above. 


(vi) Increase, ranging from 1 to 6 in the morning relative humidity 
in December and January broadly ‘indicates that the dew formation «will be 
of the order of about 3 and above. But as if is, it cannot be em ns a 
reliable indication. 


(b) If the data are collected for some more years, it may be pip€sible 
to predict the nature of dew formation from the readings recorded with the 
gross minimum thermometer. In fact. in North India, where forest formation 
is & common yearly feature, the readings taken with this instrument are made 
use of for issuing frost warnings to the wheat growers. Likewise it may 
be possible to issue dew formation warnings to the paddy growers in and 
round about Coimbatore in the course of a few years. 

390-2—10 


78 


Acknowledgment.—The authors' thanks are due to Kumari T. P. Anna 
for her assistance m the compilation of the concerned data. Their thanks 
| | those, who have been responsible for the collection of the 


are also due to al / 
data on dew formation and also the other meteorological data made use of 


in this study. 
References.—-(i) Padmanabamoorthy, B. and Subramanyam, V.P., JL 
of Scientific and Industrial Research, Vol. 19-A, No. 2, February 1960, P-82, 
(ii) Venkiteswaran, S. P. and Venkataraman, R., Indian Jl. of 
Meteorology and Geophysics, Vol. 9, 1958, P. 363-70. 


Tasty I. 
Intensity of Dew Formation at Qosmbatore. 
Amount ol December January February March 
Serial Dew 1958. 1959. 1959. 1960. 1959. 1960. 1959, 1960, 
number, formatior 
il (2) (3) (9 (5) (8) (7) (8) (9) (19) 
1. Trace. 4 2 3 6 9 4 2 1 
à 1-0 4 x 7 3 8 5 3 2 
3 2:0 2 "T 3 3 2 2 I 1 
4 2°5 im $5 ss 1 e — ee T 
5 3-0 2 3 8 2 1 wg 1 
6 3°5 ee es en 2 1 ax 2 
7 40 1 1 ae de te ee to at 
8 4:6 - 2 š zy " eg 1 
9 $6 " 9 1 - l eave l 
30- 5:5 p 4 š ee 1 . 3 
D 6°0 2 ‘ 1 T " 1 
12 6:5 ae , ie " F 
13 T0 1 T" s 
l4 T5 T 1 va A va e T T 
Total namber of dew 13 18 16 18 18 16 6 13 
days (A) .. T 
Total number of dew 1 13 i 3 1 3 wth 8 
aya, amount 
being 3°5 and 
above (B) $i 
Precentage of BjA. Ti — 72:2 €3 167 5:0 20-09 197 61'S 


Average Percentage. 40-0 1145 12:8 Gi 


puissantes TOWN 








rr gp diia nien atium ror n 


-—$14 d^ £10 —£1.0 T0 4920y 400} 
A +60-0— N +10°0+ K +E {fe vA Fogo F 38 Zauooies purm L 
—11-0 —£1-0 S—Z1-0 —$10 . 
N T £5-09— N toot sei L+s¢-0— oa A T $9:0— "emmseo1d 1nodvA 9 
—114 —£1-0 -—$I0 —491.0 'Ágtprumu 
N +18-:0+ N +86.0+ N +20-0+ N + 10-04 9ATj9joX use 3 
—91-0 —310 S10 —£1.0 ‘Aqiprang 
e (Jd Lët ened. +OF-OF essä t0r.04 TTT +8P-0+ Gatigte/ Burow * 
6104 
i00.0 d 744€ arduo ucunuiuru 
[0-07 d= as U09198 Wol ou 
30-07 d 7 (4) —81-0 —§1-0 f 81-0 erof ` good vinmturur 
20.0— dm , N Dir N +L1-0+ N L+9¢-0+ sek. gä sso18 jo uoyeacg t 
queoy 
*juBis qoN—N J At S810 —TL0 —10.0 ‘gatiqyaodurey 
gugogr Ztg.- x N T6r0T N lt200— ssi +19.9-- oak -F89.9— mmm self) z 
'gouuvo S 
“glodis 
j9 emjeN-g —LI0 —fi1-0 —~€1-0 . —£0 ‘oma 
uSTIey N t96-0— N t 80-0— +A Let eck -crEQ—  ‘wiedme, umuxew d 
(qu (on) (6) (8) (1) (9) (9) (s) (e) (z) du 
"Bäoi0g d eooo — Jequina 
H V H V gd ; Y a v pu? u01j9U0] mop euog d 
"agent yore Arenige,7 Avenue f dequieoe(Tq à 
"940)0118/) 10 840190, y 100501046972]. puo uosjDutsof moi u920113d «017D]94401) D 


‘TI STYL 


74 


eoway, = “Ly, (g) 


*gueo1od se 
Aqrprumyg oAIe[otr 
Sutoyw = g (Zz) 


"H9 ut 
e1n4e1eduioT, umu 
"HD sO = y (1) 


(01) 


"IS vg 


P +0 + 
++ rz + 
gZ + 03 + 
Lt Lef — 
g — Lë — 
e+ Lë — 
(6) (g) 
a V 

Nene Mr 

qose 





t+ 67 — de na 
(bs Së + Qt el — 
°° M a L9 — 
g + TO + y+ ge + 
ee as 9 + SÉ SS 
ge -6 — 
$ + 95 — Z + 6-3 — 
$ — 10 — 
r+ 01 + Z + SI — 
L— $6 — " 
LT FE — 
H + 9-5 — 
KR g + 0 ?L— 
g + Së — p= IH -— 
L ee 03 — [ See PS — 
$ d eg — 
8 t Lë + 7 + 0-6 — 
EN git It — &8£— 
PO £99 — 
° g — €p + 
sI t =, Be + Es eI o— 
UN CH T11— 2 + ¢-8 — 
(4) (9) o) A3 
a v g v 
MÀ —À ———MÀ 
&d1emaqe,r Arenue e 


*wonpusof mop fo von tope 


"HI ‘ON Segel 


ae 


loquieoe(T 


LA 


pe 


(D 


e< o£" 
* $07 “et 
£ «o3 T 'ct 
got "II 
$6 909 1 'OI 
$ < 04°15 '6 
E oL 'g 
Z 0) 1L" 


T OF "ag, *9 


€ < 910 e 


£990 '* 


S 01 Q '£ 


[93 0 'g 


"Leo 


"Blequinu eroo 
Ui a fieuidor aop Jo 


Die pue Jogumnu weg 


75 


DEW FORMATION AT COIMBATORE. 
Bx C. BALABUBRAMANIAN AND KOMALAM P. Nayar. 
PRESENTED BY KomaLam P. NAYAR. 


Discussion.—Dr. N. R. Bhat, Director, Central Sugarcane Research 
Institute, Coimbatore and President of the First Meeting of the Academy of 
Agricultural Sciences wanted to know the reason for considering the months 
separately. Further he expressed that the values of correlation coefficients 
of the inorning relative humidity and dew formation were low. He also 
suggested the working out of a multiple correlation taking gross minimum 
temperature and morning relative humidity as two independent factors, with 
dew forraation as the dependant factor. 


Sri C. Balasubramanian, Agricultural Meteorologist replied that the 
months of December to March fall in different seasons, namely, North-East 
Monsoon period (December), Dry weather period (January and February) 
and Hot Weather period (March) and hence the data were analysed separately 
month var. In regard to the values of correlation coefficients of morning 
relative humidity and dew formation the levels of significance were very high, 
being P=0-001 for the months of December, January and February and 
P=0-02 for the month of March. The suggestion for working out multiple 
correlation wil! be carried out when some more data are collected. 


Dr. A. Mariakulandai, Professor of Agronomy, suggested the study of 
profiles in the atmosphere. The Agricultural Meteorologist replied that this 
study will be taken up when suitable facilities are provided. 


Sri C. P. Natarajan, Assistant Agricultural Chemist, desired to know the 
duration of dew formation. He was informed that the dew formation occurs 
late in the mid-night and continues till the early hours of the next day. 


Sri Mohammed Ali, Assistant Agricultural Engineer (Research) wanted to 
know the relationship existing between cloud formation and dew formation 
and whether the magnetic forces and solar radiation have any bearing on the 
formation of clouds and dew and whether the dew is charged positively or 
negatively as in the case of clouds. The Agricultural Meteorologist said that 
there is no relationship between dew and cloud formation. Cloud has a 
defined form while dew has not. In dew there is no electric charge. Solar 
insolation has no effect on dew formation. In fact dew, mist, etc., form only 
after the sun sets and vanish after the sun rises. 


Sri M. D. Prabhu, Lecturer in Agronomy asked whether it would be 
possible to forecast the period of dew formation from the analysis of the 
previous data. The Agricultural Meteorologist replied that under Coimbatore 
conditions dew formation commences early in December and lasts up to the 
third week of March. Dew formation period will vary from place to place. 
When sufficient data are collected, prediction of commencement of dew forma- 
tion may be possible. 


Sri T. Srinivasan, Post-graduate student asked as to whether there 1s 
any correlation between the quantum of dew formation and yield of dry land 
crops. The Agricultural Meteorologist replied that dew is an ee 
source of moisture for dry land crops. For instance, the Cicer crop in dry 
lands gets the maximum benefit from dew formation. In the arid and semi- 
arid regions of the world dew formation is of great importance to plants as an 
inestimable and valuable source of moisture: 
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3ri C. V. Govindaswamy, Lecturer in Mycology said that blast incidence 
on paddy is noted even in the month of September under Coimbatore condi. 
tions and wanted to know aa to whether dew formation could be expected in 
this month. He was replied that only violent changes in the morning 
relative humidity could occur in September and they might be responsible 
for the incidence of blast on paddy in September. Actual dew formation 
commences at Coimbatore only early in December. 


ii) PERFORMANCE OF FOREIGN VARIETIES OF SUGARCANE 
ES AT CUDDALORE (A PRELIMINARY STUDY). 


BY C. EKAMBARAM, H PERUMAL RAJA AND V. K. APPAJI 
(Central Sugarcane Research Station, Cuddalore.) 


Introduction.—Introduction of better varieties of Sugareane is an 
important item in the programme of development of the crop. Better 
varieties can be bred within the country taking into account the needs of 
the different regions or outstanding foreign varieties can be introduced 
and tried. Tremendous success has already been achieved by the Coimbatore 
bred canes, which in the main combines in itself the blood of Saccharum 
oficinarum, and Saccharum spontaneum. In general, introduction of 
foreign varieties may have limited scope owing to variation in climatic and 
seasonal factors and * environmental conditions. However in sugarcane, 
successful introduction of foreign varieties is nothing foreign. Before the 
coming-in of the Coimbatore bred canes in cultivation like Co. 218, Co. 281 
and Co. 419, ete., in the early thirties, most of the area in the South, was 
under the cultivation of foreign varieties like B. 208, striped Mauritius, 
Purple Mauritius and J. 247, and they have been holding the feld for a 
sufficiently long time, till 1987, until, they were replaced by the Coimbatore 
seedling cane, Co 419. It may be stated that the present wonder cane 
Co. 419 which is dominating for over two decades and still occupies 82 per- 
cent of the area under sugarcane in the State, contains the blood of the 
foreign variety POJ. 2878, which itself wae reputed as the wonder cane 
of Java. Hence search for outstanding foreign varieties of sugarcane opens 
np a fruitful line of improvement. Even in case, no foreign variety can 
be directly introduced as such for general cultivation, they can be at least 
utilised as breeding material for transmitting some of their outstanding 
qualities. 


The Sugarcane Breeding Institute, Coimbatore, has been recently sending 
a number of foreign varieties for study. It was therefore considered useful 
to review their performance at Cuddalore so that it may serve to bring out 
their qualities. j 


Review of Literature.—Reviewing the performance of some of the 
importart Canal Point varieties under Coimbatore conditions and their use 
as parent material for breeding, Panje and Ethirajan (1958) 
reported that though the initial hybridisation work was carried out with use 
of tle foreign and Indian canes, sueceseful breeding was done only after 
making use of the wild species S. spontaneum. However, a large number 
of foreign varieties like POJ. 2878, B.3419, CAC. 87, CP. 807. D. 74. eic. 
were imported and used as parents in the later breeding work. Some of the 
eanes from Java and U.S.A. tried at State Research Stations proved a failure 
for sazmercia! cultivation and some of them were restricted for commercial 
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eulivatlon by proprietory rights of the concerned breeding organisation. 
Further, the diseases, climatic and cultural conditions in this country 
circumscerite spread of the foreign varieties. However some varieties may 
prove successful. 


Material and Methods.—Eleven foreign varieties, viz. . 49 . 90 
Pindar, N. Co. 291, N. Co. 351, TUC. 521, CP29/320, CP33/304. (P34/19, 
CP36/105 and CP49/30 belonging to Queensland, Natai and U.S.A. were 
received from the Sugarcane Breeding Institute, Coimbatore in 1957. They 
were roultiplied during the year and studied in small duplicate study plots 
during the years 1958-59 and 1959-60 along with the other varieties and 
ihe standards, for all their economic characters like germination, ulerng 
vigour, arrowing, yield, juice quality and susceptibility to pests and diseases. 
Pronusing ones among them were also tried in the prehmiuary yield tziai 
for one year during 1959-60. The above varieties were also studied as 
the farm of the Hast India Distilleries and Sugar Factories, Limited, Nelli- 
kuppam during 1958-59 and 1959-60. 


Similarly, six foreign varieties were received in 1958 and studied for one 
year during 1959-60. They were CP36/111, OP44/101, CP44/153, 
CF47/198, N.Co. 839 and POJ. 3016. 


Fourteen foreign varieties, viz., Q. 57, Q. 58, N. Co. 310, N. Co. 376, 
CP50/11, CP50/28, Ragnar, Trojan, B. 37161, B. 37172, C.B. 38-22, C., 978, 
M. 112/34 and R.R. 900 were received during 1959. They were multiplied 
and put under study for the first year during 1960-61. 


Results and Discussion.—The average results of the study of all their 
economic characters in the varietal study plots are furnished in tables 
I to IV. 


(iy Germtnation.—Only short crop seed material „was used for 
planting. Germination varied from 89.9 percent to 58-9 percent, it being 
lowest in CP 34/79 (39 percent) and highest in CP 29/320 (58-9 percent). 
Germination in some of the high quality canes hke CP 34/79, CP 43/50 and 
Pindar was lower. In general, the germination coinpared favourably with 
the standards, Co. 419. Co. 449 and Co. 527. But the varieties received 
during 1958 were inferior to the standards Co. 419, Co. 449 and Co. 527 in 


germination. 

Gi Tülering.—Tillering was recorded in the third month after 
planting by counting the total number of shoots and expressing in terms of 
germinated bud. 


Tillering varied from 2-8 to 9:7. It was best in TUC. 521, a thin cane 
and least in Q. 49, a thick cane. 


TUC. 521, O.P. 34/79, C.P. 49/50, N. Co. 351 and N. Co. 889 
recorded better tillering than the standards Co. 419 and 449 (Vide Tables I 
and IV). 

üi ing.—Arrowing took place by November. There were 
tray GE "ri eii in four Sio C.P. l 29/320, G.P. 36/105, 
N Co. 291 and CP 47/193 except in CP 44/153 which arrowed to an extent 
of 25-6 per cent. 

899-2— 12 


78 


Even among the standards, only Co. 527 arrowed to an extent of 
4 per cent. Ge | 

(iv) Weight of individual cane.—Only two varieties, viz., Pindar 
(8-30 lb.) and Q. 49 (3-25 Ib.) recorded higher weight per individual cane 
thau (he standards Co. 419 (8.10 lb.), Co. 449 (2.70 lb), and Co. 527, 
(2°60 lb.). 


In the rest of the varieties it ranged from 1;25 lb. in N. Co. 38] tg 
2:0 lb. in Q. 50. 

(v) Pests and Diseases.—Incidence of early shoot borer (Chilotraeg 
infuscatella, S) was high in the varieties Pindar, CP 34/79 and N. 291. 


Severe attack of top borer (Scirpophaga nivella) was noticed in the 
varieties N. Co. 291, Q. 50, Q. 49. 


Only three varieties CP 33/324 and CP 29/320 were found susceptible 
for ' Smut ” Disease. 


Though incidence of ' Mosaic ' was noticed in all the varieties it was 
high in the varieties Pindar, N. Co. 351, CP 33/324 and CP 44/28. 


(vi) Juice quality.—Juice analysis was done every month from 
December to April and CCS. percent is given in Table I. All the foreign 
varieties except TUC 5211 recorded higher C.C.8. per cent than the standards. 
in December. CP 49/50 was particularly rich with 11:26 per cent C.C.S. ag 
early as December followed by Pindar 10-73 per cent C.C.S. CP 34/79 and 
CP 36/105 also recorded over 10 per cent C.S 8, by December. 


During the peak maturity period February-March the varieties 
CP 34/79 (18:29 per cent), Q. 49 (13-26 per cent), Pindar (13.8 per cent) 
and CP 49/50 (12-59 per cent) recorded higher C.C.8. per cent than Co. 449 
(12-32 per cent) which was the best among the standards. 


During late season in April CP 34/79 was again the best with 13-97 
C.C.8. foliowed«by Pindar (13:87 percent), Q. 49 (12-97 percent) aad 
CP 49/50 (12-76 per cent). 


All the other foreign varieties recorded much lower juice quality 
than the standards in April. 


The juice quality of TUC 521 was particularly poor throughout. 
CP. 34/79 distinguished. itself as an outstanding quality cane, suitable for 
crushing in all seasons and maintaining high juice quality particularly in the 
late season. The quality of CP. 49/50, Pindar and Q. 49 was also quite good. 


(vi) Yield and C.C.8. in tons per acre.—None of the foreign varieties 
yielded more tonnage of cane than the standard variety Co. 419, However, 
the yields of CP. 34/79 and Q. 49 were high with over 48 tons of cane per 
acre followed by CP. 49/50 (43-6 tons). From the point of O.C.S. in tons 
per acre CP. 34/79 was the best (6°43) followed by Q. 49 (6-39) and 
CP 49/50 (6:10). The standard varieties Co. 527, Co. 449 and Co. 419 
recerded 5:8 to 6-6) tons of C.C.S. per acre. 


Preliminary yield trial of early varieties—1959-60. 
CP. 33/324, C.P. 34/79, CP. 36/105, CP. 49/50 and Pind 
with the standards Co. 449 and Co. 597 in a replicated and 
The results ere given in Table II. 


—Five varieties 
ar were compare 
randomised trial. 


Te 


" el p of the quide varieties yielded more than the standard. However, 
ali of them were better in quality of juice. CP. 34/79 wa ticular] 
followed by Pindar, CP. 49/50 and CP. 33/324. | SE qu 


Performance of the varieties at the factory farms —Nellikuppam.—AlM the 
above varieties were studied at the farm of the East India Distilleries and 
Sugar Factories Limited, Nellikuppam and the results are given in Table ILL. 
The results also confirm the superior qualities of the varieties CP. 34/79, 
CP 49/50, Q. 49 and Pindar. 


Foreign varieties received during 1958-59.—The results of one year per- 
formance of the foreign varieties recorded during 1958 are given in Table IV. 
Out of the six varieties received two varieties CP. 36/111 and CP. 44/101 
were rejected due to their susceptibility to rust disease. Another variety 
POJ. 8016 was also rejected as it proved already inferior to the standards. 
None of the remaining three varieties, viz., N. Co. 339, CP. 44/153, 
CP. 47/193, were superior to the standards in all respects. 


Superio: quality of foreign varieties.—Out of 11 foreign varieties tried 
four varieties CP. 31/179, CP. 49/50, Q. 49 and Pindar recorded high juice 
quality and only three Coimbatore varieties, viz., Co. 1178, Co 1200, Co. 1221, 
out of the 60 varieties studied along with foreign varieties, were on par with 
the above foreign varieties in juice quality. But in respect,of yield, 21 varie- 
ties out of the 60 Coimbatore varieties yielded better than the high yielding 
ones among the foreign varieties (viz., CP. 34/79, Q. 49 and CP. 49/50). 


This clearly brings out the superior juice quality of the foreign varieties 
over Coimbatore canes. 


Among the 14 foreign varieties received during 1959, Q. 58 is having very 
good vigour and stand and appears promising. Further study 1s in progress. 


Comments on individual varieties.—The following are the remarks on 
fhe performance of the foreign varieties received during 1957 :— 


Q. 49— A thick, rich purplish cane resembling Co. 419, vigorous with- 
erect habit medium tillering soft rind and solid core. It is 
a se'f trashing varietv—AÀn all season cane maintaining 
its quality even late in the season. Fairly good yielder. 


A medium thick purplish violet cane with medium vigour, 
erect habit and hard rind. Mid season cane with moderata 
yield—Fairly good tillerer, Highly susceptible to Top 
borer attack. 


Q. B0— 


Pindar A thick violet rich all season cane with medium vigour 
" spreading habit. thick ashy coating soft rind and solid core. 
It is a brittle cane with charact ristic, splitting of the 
internodes particularly i» late tillers. A self trashing 
variety. Highly susceptible frr borers and Mossie. Til- 
lering not up to the mark-—Moderate yielder. 


Medium thin yellowieh purple cane with medium vigour—« 
Sik SMS Mid season cane—Med um tillore: —Feirly good germinator, 
Highly su:ceptib'e for Top borer attack--Moderate yielder. 


Medium thin yellowish cane with early vigour, good tifering 
ooi SUNG and stand—Quality not good—Poor yielder—Highly 
susceptible to Mosaic. 


Thin purplish cane with medium vigour—ereot hahjt——Goed 
De Hs So PAR: tillering and st&nd— Poor in juice quality and yield. 
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Medium thin violet cane—Eerly mid cane with good vigor 
uro i x CP 27/34) erect habit and very good stand—Susceptible to S 
Flowering variety. disease—Vory good germinator—Modei ate yielder. 
GP. 33/324 Medium thick cane, Yellowish early-Mid cane with medi 


Ki ' P. 31/432). vigour and epreading habit ——Stand of the crop is not good, 
See? Ae Siren iba to suut and Mosaic. 


P. 34/79 A medium cane violet in colour with early vigour and goog 
(P. .J. 2878 x Badila) x tille: 1ng—orect habit—iairly good in stand narrow ereot 
C.P. 116). leaves resembling Co. 281. A rich ali season cane parti. 


cularly mantun. high sucrose in the late season. Faiy 
good yielder and the best among the foroign varicties, 


C.P. 36/105 Medium thin purplish cane with good early vigour, erect habit 
(Co. 281 x C.P. 1165). and very good in atand-—FPaurly good tille; er—all season 
cane with fairly good yield. Highly susceptible to top 

borer attack. 


C.P. 49/80— Medium cane purplish with early vigour, erect babit with 
goou tilleriog and stand—All season eane with very high 
sucrose contert—Fairly good yielder, 

Summary and conclusion.—Though much success has been achieved in 
the breeding of hetter varieties of cane at Coimbatore, trial and mtroduction 
of foreign varieties may also lead to fruitful results.. The eleven foreign 
varieties released from the Sugarcane Breeding Institute, Coimbatore during 
1957 were multiplied and studied durme 1957-59 and 1950-060. Six foreign 
varieties released during 1953-59 were also studied for one year during 
1959-00. The results of their perioumance are embodied in this paper. 


Except TUC. 521, N. Co. 839 and CP. 44/153 all the varieties were 
better in juice quality than the standards in the early season (December). 
Four varieties out of eleven (viz), C.P. 34/79, Q. 49, Pindar and CP. 49/80 
were outstauumg quality canes maintaining high juice quality even during 
the late season in April, whereas only three Coimbatore varieties out of 60 
Co. varieties studied, were outstanding quality canes maintaining high juice 
quality as the above foreion varieues proving the superiority of the foreign 
canes m juice quality. Most of the Co. canes were high yielders. 


From the point of yield of cane the foreign varieties were less than the 


standard Co. 419. However the varieties CP. 34/79 and Q. 49 were sirnilar 
to the suandardg Co. 449 and Co. 527. 


Owing to high Juice quality CP. 34/79, Q. 49 and CP. 49/50 have recorded 
higher C.C.5. in tons per acre than the standards. These promising 


varieties deserve further trial. They can. also possibly be used as breeding 
material for infusing better quality in our canes, i 


| Acknowledgment.—Thanks are due to the Indian Central Sugareane Com- 
mittee whith is partly financing the Scheme of Sugarcane Research in this 
State. Thanks are also due to Messrs. East India Distilleries and Sugar 
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PERFORMANCE OF FOREIGN VARIETIES OF SUGARCANE AT 
CUDDALORE—A PRELIMINARY STUDY. 


By MessRs-C. HKAMBARAM, R. PERUMAL Raga AND V. K. AÁPPAJI 
(Central Sugarcane Research Station, Cuddalore.) 


No remarks. 


VOTE OF THANKS BY THE SECRETARY, RESEARCH COUNCIL. 


It is my pleasant duty to be here to give you a vote of thanks as the 
Secretary of the Research Council. On behalf of the Research Council and 
on behalf of the Academy of Agricultural Sciences and on my own behalf and 
on behalf of the Scientists of the Institute and breeding stations, I offer cur 
sincere thanks to our Honourable Minister for inaugurating this Academy 
of Agricultural Sciences, Coimbatore, in spite of bis multifarious activities. 
"ie hag taken much trouble to go over and join us for this inauguration. 1 

failing in my duty if I do not offer our thanks to our Director of Agricul- 

who has readily agreed to send the proposals to Government. I will 

‘ailing in my duty if I do not offer my thanks to our Secretary to Govern- 

‘ho has sanctioned the proposal and who is in touch with the Academy. 

zọu all, Ladies and Gentlemen, for gracing this occasion and making 
"n & SUCCESS. 


